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PREFACE. 



It was the purpose of the author, in the preparation of this work, to 
supply, within the compass of a single volume of moderate size, the 
instruction necessary to a full understanding of all the subjects belong- 
ing properly and exclusively to Surgery : the volume being intended 
as a text-book for students, and, at the same time, as a direct and com- 
plete guide to the surgeon. In short, it was proposed to supply pre- 
cisely that which a long experience in teaching and in the practice of 
sui-gery have suggested to be most needed by students and practitioners. 
To this end each department has been treated with as much concise- 
ness as was consistent with precision and completeness ; much of the 
literature of surgery has been omitted ; questions which affect only re- 
motely the conduct of the operator have been discussed with brevity ; 
and there has been substituted, whenever it seemed necessary to a 
thorough comprehension of the subject, a more minute description of 
the surgical anatomy, and of the most approved operative procedures, 
than is usually found in similar treatises. 

The excellent classical nomenclature of diseases, drawn up by a 
joint committee appointed by the Royal College of Physicians of Lon- 
don, has been accepted and adopted by the author as the most 
suitable " universal " and standard nomenclature hitherto devised ; 
the terins chosen by the Royal College being indicated in the subse- 
quent pages by the letters e. o. ; retaining, however, the more famil- 
iar terms generally employed by English and American writers, and 
which have in some sense become " national." To these have been 
added, as far as seemed useful for the purposes of reference and study, 
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various other synonjms, some of which are ahiaost obsolete, but 
deserve to be remembered, as mdicating the changes resulting from 
the progress of science ; while others are accepted at the present day 
as interchangeable, the choice of terms depending upon whether the 
subject is contemplated from an anatomical, a pathological, or clinical 
point of view. 

Some of the illustrations are from original drawings and photo- 
graphs ; others have been borrowed from Erichsen,* Gross, Druitt, 
Fergusson, Stellwag, Wales, Bigelow, Bennett, Bumstead, Barwell, 
Bigg, Sayre, Davis, Taylor, Bauer, Wells, Troltsch, Tobold, Bright, 
Stellwag, Billroth, Gray, Bozeman, Arnold, Flint, Jr., the publica- 
tions of the Surgeon-General's office at Washington ; from the 
author's treatises on Fractures and Dislocations and Military Sur- 
gery; from Tiemann & Co., Darrow & Co., surgical instrument- 
makers, of this city, and from other sources. 

The author desires, also, to express his indebtedness to Frederick 
A. Castle, M.D., Lecturer on Diseases of Infancy at the Bellevue 
Hospital Medical College, for his careful revision of most of the proof- 
sheets ; and also to his intelligent pupil, Frederick E. Hyde, and to 
Dr. Frank Deems, for a similar service, especially in the preparation 
of the Index and Table of Contents. Nor can he omit to mention 
his obligations to his publishers for their uniform courtesy and 
patience under delays for which they were in no way responsible, and 
for their liberality in placing at his disposal experts and material to 
perfect the illustrations. 

New York, July 1, 1873. 



* We especially have to thank Dr. Erichsen and his publishers, the Messrs. Longman, 
Green & Co., of London, for their kindness in granting permission to use many of their 
excellent wood-cuts. 



PREFACE TO SECOND EDITION. 



In this edition the typographical errors of the first have been cot- 
rected, certain statements have been modified, and a few important 
facts have been added. Beyond this no changes have been made, except 
that the Index has been greatly extended ; the latter service having 
been performed by a friend and former pupil, Dr. E. D. Fergusson, of 
Essex, N. Y. 

The author takes this opportunity of saying that he fully appreciates 
the kind and often too charitable notices of the Press, and that he 
would gladly avail himselE of its just criticisms ; but that to repeat and 
discuss the various opinions entertained in regard to surgical pathology, 
and to describe all the different modes of procedure in surgical opera- 
tions practised and approved by others, would have been to defeat the 
original purpose of this volume, namely— to furnish " a text-book for 
Btudents, and a direct and complete guide " in surgical practice, accord- 
ing to the author's own views of the subject. A " Complete Treatise," 
in the general acceptation of that term, has not been attempted, nor 
does it seem probable that any one man can hereafter accomplish a 
labor of such magnitude. 

New Yobk, March 1, 1873. 
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GENERAL SURGERY. 



CHAPTER I. 



INFLAMMATION. 
Syn. — Inflammatio, (R. O.) 

Section 1. — General CoNsroERAxioNS. 

Bkoitssais wrote, more than half a century ago, " It is of an inflamma 
tion of one or more of the organs essential to life of which, sooner oi 
later, a vast majority of the human family perish ; " and in our day we 
supplement his great aphorism by the precept, " Irritation constitutes 
the first link in the chain of morbid phenomena resulting finally in 
infiammation ; or, to be more precise, irritation is the only iuA'ariable 
condition immediately precedent to inflammation." Without this sup- 
plement the doctrine of Broussais is therapeutically inconclusive, in- 
asmuch as the treatment of inflammation is essentially, from first to 
last, the treatment of irritation. 

If exception be taken to this statement on the ground that in some 
cases inflammation exists or originates in tissues not known to be supplied 
with nerves, as, for example, in cartilage and fibrous structures, it is 
sufficient to say that if such tissues are not supplied with nerves, they 
are at least not bej^ond their vitalizing influences. Textural irritability 
is fully recognized as it exists in vegetable life ; and in all forms of 
animal life, molecular disturbance and increased molecular activity 
soon cease in parts from which the nervous influences are wholly 
withdrawn. 

Moreover, irritation is the direct and sole cause of many surgical 
accidents in which the interposition of inflammation cannot always be 
demonstrated, and of some few in which it plainly does not exist ; such 
for example as nervous shock, tetanus, traumatic fever, traumatic 
delirium, &c. 

We see, therefore, how important is the role performed by irritation 
in its relation to surgical accidents and maladies. 

Irritation, whether general or local, may be caused by whatever 
agencies are capable of disturbing the germinal textures, or the nervous 
system directly. 

Definition and Pathology. — Instead of attempting to define in- 
flammation, or even to explain all its phenomena, which, as Mr. Simon 
justly says, "would be in fact to explain life," it will be more prudent 
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to state certain pathological conditions which are known to be present, 
and the signs by which the presence of these conditions are usually 
indicated. 

The following statements, made in a somewhat aphoristic form, ma> 
be considered as embodying the most important and best established 
physiological and pathological facts relating to inflammation. 

All ^atal actions are processes of growth and decay. Inflammation is, 
with slight qualifications, exaggerated local vital action. Molecular 
disturbance commencing in the germinal structure is projDagated thence 
to the blood-vessels and nerves. Under the influence of an irritant the 
blood-vessels, both arteries and veins, become speedily dilated. The 
blood flows at first more slowly through these dilated vessels ; but the 
current soon becomes more rapid, and finally the current is again 
retarded or ceases altogether, constituting the condition denominated 
the congestion or stasis of inflammation. The temperature of the blood 
in the inflamed part is elevated ; the blood is probably also more highly 
oxidized. 

The capillaries also dilate in the stasis of inflammation. As a 
result of mechanical pressure certain elements of the blood escape from 
the capillaries by transudation; or these elements are attracted and 
withdrawn by the vital force of the disturbed genninal structures. 
The elements thus exuded constitute the plasma or the nutriment which 
enables the cells, or corpviscles, to grow and multiply themselves. 
New vessels are formed. Occasionally vessels are ruptured by excess 
of engorgement and blood is extravasated. In connection with the 
rapid growth or proliferation of tissues, consequent upon the increased 
vital actions, there is waste or destruction. The increased activity 
causes the original tissues to die and become effete, and their places are 
occupied by precipitately formed and imperfectly developed structures, 
some of them being merely abortions of structural existence, which in 
their turn are again cast off. Hence ensue ulceration, caries, suppm-a- 
tion, abscesses, gangrene, and necrosis. 

It has been hitherto believed that during the existence of inflamma- 
tion the blood contains an unusual amount of fibrin, and that its propor- 
tion of white corpuscles is notably increased. Eecent investigations 
have rendered it doubtful whether either of these opinions are substan- 
tially correct. 

Terminations —Clinically speaking, and without reference to thv 
precise pathological changes which occur in inflamed tissues, we are ac- 
customed to say that inflammation terminates in the effusion of pus, mu- 
cus, serum, or flbrin ; in ulceration, gangrene, resolution, and cicatriza- 
tion. These divisions, in the progress of science, have lost much of 
their original siguiflcation, but they still retain suflacient practical value 
to deserve to be mentioned. The conditions named are not in all cases 
terminations of inflammation ; most of them are concomitants othei-a 
are results, terminations, and remote sequences. 
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Local Signs. — Inflammation, when sufficiently superficial for its 
plienomena to be observed, is characterized generally by the following 
signs : heat, redness, pain, and swelling. 

Among the many forms of inflammatory action which exist, there is a 
constant variation in the relative preponderance of these several phenom- 
ena ; the prominence of the one or of the other depending upon the 
character of the structure implicated, the condition of the general sys- 
tem, the specific nature of the cause, and upon various other circum- 
stances. 

The redness is due mostly to the increased amount of blood contained 
in the tissues of the part affected, perhaps also in part to the increased 
oxidization of the blood. If this increased vascularity and redness is 
not apparent to the naked eye, it seldom or never fails to manifest itself 
in the careful microscopical examination. 

The elevation of temperature is in part due to the same cause ; 
namely, to the greater vascularity of the inflamed tissues ; but, contrary 
to the opinion entertained by John Hunter, the temperature of the blood 
in the part inflamed may " rise above the standard heat at its source ; *' 
for while the temperature of the blood at the heart in man is never 
much above 98° Fahrenheit, the temperature of parts suffering under 
acute inflammatory action may rise to 112°, and some have affirmed 
that this is not the extreme limit which has been observed. 

It is apparent from these observations that the process of inflamma- 
tion is in some way connected with a process of calorification. Perhaps 
the increase of sensible caloric is the mechanical result of the arrest 
and attrition of the circulating fluids ; the evolution of heat constitu- 
ting only a new manifestation of power. It has been suggested also, 
that it may be due to the rapid oxidization of the blood, or to the in- 
creased vital actions of growth and decay. 

In certain cases, patients complain of a sensation of heat which would 
seem to imply a temperature far above the normal standard; and 
which they describe as " hot " or " burning," when the thermometric 
test does not indicate an elevation of more than one or two degrees. 
This phenomenon is due to certain morbid conditions of the nerves. 
The sensations of the patient, therefore, constitute no reliable indication 
of the actual heat of the system, or of the parts inflamed. 

Pain, and more especially sensitiveness, or that condition which we 
term tenderness, is rarely absent in inflammation. Exalted functional 
activity of the nerves is probably in itself fully adequate to the production 
of pain ; but in inflammation, pressure, as a result of structural engorge- 
ment, becomes an additional cause of pain. Tenderness represents the 
speciflc effect of the neurotic pressure accompanying inflammation 
more completely than pain. It is probably a combined sensation ; due 
to a condition of tension in a large number of terminal nerves at the 
same moment. The point of a needle causes pain, but does not develop 
tlie sensation of tenderness ; while pressure made by the ball of the 
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linger causes a sensation of tenderness often without giving rise to 
pain. Whatever may be the explanation of the fact, it is certain that, 
for the purposes of practical diagnosis, tenderness is regarded as more 
conchisive than any other single sign; while pain is almost the least 
couclusive. 

In some cases where organs of special sense arc implicated, exag- 
gerations of the specific normal sensations are substituted for pain ; as 
for example, tlie eye experiences flashes of light, the ear is disturbed 
with unreal sounds, the senses of taste and of smell are exalted or per- 
verted. It is true, however, that in most cases the action of the special 
senses is simply obtunded. 

At other times reflex sensations of pain coexist with the pain refer- 
red directly to the part inflamed ; or they may even exist independently 
of this pain, as Avhen, the hip-joint being diseased, pain is experienced 
in the neighborhood of the knee, but not at the hip-joint ; but tender- 
ness does not fail at the hip, while it is often absent at the point of the 
reflex sensation. 

Inflammation also causes sometimes reflex sensations which can 
neither be termed pain nor tenderness, as when irritation or inflammation 
of the eye causes sneezing, or inflammation of the lungs, pleura, or 
liver occasions cough. 

Swelling, as it occurs in ordinary oedema, is due almost exclusively 
to serous or watery infiltration ; but as it occurs in inflammation, it is 
due to the effusion of serum with various other elements of the blood, 
but which effusions are neither uniform in their character or propor- 
tions. The swelling in inflammation is due, moreover, to proliferation 
of germinal matter, or of cell growths ; to dilatation and engorgement 
of arteries, veins, and capillaries ; in some cases to rupture of the 
blood-vessels, with extravasation of their contents into the adjacent 
tissues ; and finally, to the complete formation and organization of 
new vessels and other tissues. 

To the four classical local signs of inflammation above enumerated 
may be functional disturbances of the sjpecial organs which are 

attached. 

Constitutional Signs. — The general or constitutional signs of in- 
flammation are : — 

First, the ordinary signs of irritation and fever, constituting trau- 
matic or symptomatic fever, especially marked by excessive elevation 
of temperature. 

Second, an abnormal condition and appearance of the blood, after it 
is drawn from the system : or what is usually known as the " buffed and 
cupped " condition of the blood ; it having been long observed that, 
when blood is drawn in a full stream from a person laboring under 
acute inflammation, especially if it is received into a smooth porcelain 
vessel, and then is allowed to stand without being disturbed, at first the 
surface assumes a bluish- white appearance, called " sizy ; " and after a 
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time the color changes to a pale yellow, or buff, while the edges are 
slightly raised and drawn inwards, forming upon the surface a shallow 
cup. On lifting and removing the buffy surface, the portion below is 
found to be of a bright arterial color, and firmly coagulated, forming 
what is known as the clot or crassamentum. The upper or buffy layer 
is composed essentially of fibrin and white corpuscles, and the lower is 
composed chiefly of red corpuscles. 

The immediate cause of this phenomenon has not been fully ex- 
plained, further than that, owing to some peculiarity in the blood, the 
red corpuscles have been permitted to separate and to precipitate them- 
selves in coherent masses before the fibrinous elements have become 
coagulated. 

To add to our perplexity, it is well known that the same appearance 
is sometimes presented where there is no reason to suppose the exist- 
tence of inflammation ; as, for example, in certain forms of low fevers, 
in scorbutus, during pregnancy, after long exposure to cold, when the 
system is exhausted or fatigued. 

J ohn Hunter thought that the buffy appearance of the blood indica- 
ted not so much an exalted condition of the vital powers, as an increased 
and labored action of those powers which exist. The opinion of Mr. 
Simon, that " the increased fibrinif erousness of the blood in inflamma- 
tion represents actions of devitalization and decay in some albuminous 
material," is not inconsistent with these early doctrines of Hunter. 

Varieties of Inflammation. — The phenomena presented by infiam- 
mation are not uniform ; but while they constantly retain certain essen- 
tial characteristics, they vary materially, according to the conditions of 
the general system, the specific cause, the organ or tissue attacked, etc. 
Thus, inflammation may be properly divided into acute, subacute, and 
chronic ; into pure phlegmonous inflammation, erysipelatous, scrofulous, 
syphilitic ; inflammation of the skin, of the areolar tissue, of the muscu- 
lar and fibrous tissues, of the synovial surfaces, periosteum, bone, and 
medullary tissue. These constitute only a moiety of the various con- 
ditions under which inflammation may occur, each one of which pre- 
sents some features peculiar to itself. They do not all, however, 
demand separate and special consideration in this place. 

Section 2. — Acute Inflammation". 

Pure phlegmonous inflammation, usually denominated acute inflam- 
mation, occurring independent of specific constitutional causes, invading 
the areolar tissue, or other superficial soft structures, furnishes the typi- 
cal example of inflammation, and its treatment will be considered first 
and most in detail. 

As has already been intimated, irritation and inflammation sustain 
to each other the relations of cause and effect. In order, therefore, 
to prevent the accession and to accomplish the cure of the latter, it 
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will be necessary first to effect the removal of the former. Sublata 

causa tollitur effectus. 

The source of textiiral or nervous disturbance is not always apparent ; 
nor ifi it certain that, having been discovered, it can be removed, and 
especially since inflammation, in itself a result of irritation, becomes 
when once established, by reciprocity of action, a cause. The soundness 
of the general principle above stated is not, however, impaired by our 
occasional inability to accomplish what is desired. 

I desire then, by repetition, to give prominence to this idea, which 
appears to me to lie at the foundation of all correct practice, but which, 
perhaps through inadvertence, has not always been distinctly enforced 
by classical writers, namely, that the primary indication of treatment 
in all inflammations is to remove as speedily as possible the sources of 
irritation. I would go farther and say, that fi*om beginning to end the 
successful management of inflammation depends upon the employ- 
ment of such agents and such measures as either directly or indirectly 
act as sedatives. When the disturbing cause is purely local, its re- 
moval may be sometimes easily accomplished by the interposition of a 
surgical operation, as by the extraction of splinters, fragments of bone, 
balls, and other foreign substances. For this purpose also diseased 
joints are resected, pent-up fluids are evacuated, strangulated tissues are 
released, and acrid discharges are rendered innocuous or promptly 
displaced. 

If the cause consists in the presence of some foreign and septic ma- 
terial in the circulation, or in some other general, systemic fault, its 
removal is in most cases more difficult. Therapeutical treatment is 
then alone competent to meet the indications. 

Local Treatment. — First, water, of a suitable temperature. Water 
possesses two attributes of especial excellence. It softens the dense cu- 
ticle, and by absorption relaxes the tension of the deeper tegumentary 
layers. It is also the most convenient vehicle for the administration of 
temperature. 

Cold, considered as the negative, or absence of caloric, is unquestion- 
ably a direct sedative ; but experience shows that in consequence of the 
reaction which often results from the application of extreme cold, it 
becomes indirectly a stimulant or excitant. Water, therefore, at a tem- 
perature only a little below tlie temperature of the part inflamed, is a 
more reliable antiphlogistic than water at or near the freezing point. 
It may in general be affirmed that that temperature is most useful 
which is to the patient most agreeable ; and in most cases this is about 
60° Fahrenheit. Exceptions occur, however, to this rule, in which 
either an elevation or depression of the temperature proves at the same 
time more pleasant and more salutary. 

Water may be applied in various ways ; by continuous irrigation, by 
the application of moistened cloths often renewed, by baths, by poulti- 
ces and fomentations, or finally by simply moistening the naked surface 
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occasionally with tepid water, and trusting to evaporation to depress the 
temperature. 

Simple water, employed in some one of the forms above indicated, 
we have found to possess all the virtues which have from time to time 
been attributed to medicated waters ; and we no longer think of adding 
snperacetate of lead, solutions of opium, or morphine, or any other of 
the various sedative salts or alkaloids, unless it be in those examples in 
which pain or local irritability constitutes the predominant symptom, 
and for the relief of which we sometimes find reasons to prefer the local 
application of morphine or of opium, to the exhibition of the same rem- 
edies by the stomach or by injection. 

Elevation of the inflamed part is scarcely second to temperature, as 
a means of controlling inflammation. Its effect is purely mechanical ; 
relieving the engorged vessels by drainage. 

Absolute rest is essential, in connection with posture. This is suf- 
ficiently recognized in most cases by all surgeons ; and indeed the 
patients themselves generally in this regard demand what surgeons 
may omit to enforce. The pain caused by motion induces them to seek 
rest. 

Removal of pressure has not always been regarded as a means of 
alleviating inflammation. At one time and another surgeons have 
sought to subdue acute inflammation by pressure. Acute testitis has 
been treated by adhesive plasters, and attempts have been made to 
strangle acute synovitis by bandages, but we have never seen any result 
from this practice but pain, and unmitigated mischief. 

We will not deny that strangulation, employed before the accession 
of inflammation, may sometimes prevent its development ; nor that com- 
pression is of great service in the removal of the products of inflamma- 
tion, but we doubt whether it ever lessened an existing acute inflamma- 
tion. 

"Water, in so far as it relaxes the surface, and position as a means of 
drainage, are effective by the removal of pressure ; but there are cases, 
also, in which a broken limb must be removed from the restraints of 
splints and bandages, in order that the inflammation may be more 
certainly controlled. 

The application of leeches for the pui-pose of abstracting blood was at 
one time in much greater favor than now, having of late gone very much 
into disuse, with general bleeding ; nor is it to be regretted. With very 
few exceptions its utility is more than doubtful ; and, in consequence of 
the irritation which the bite of the leech sometimes occasions, it quite 
often, when applied directly to the inflamed surface, does palpable harm. 
Some years ago the author made several experiments in order to 
determine the value of leeches as a means of local depletion, one of 
which may be briefly stated as follows : — 

To a finger suffering under acute phlegmon was applied a large 
Swedish leech, having previously measured the size of the finger by 
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the amount of water it could displace in a graduated glass. The leech 
filled itself and fell ofe ; and although it had drawn what was in bulk 
equal to twice the size of the finger, when the finger was again placed 
in the glass its size was found to be precisely the same as before. To 
speak of this as an example of local depletion is evidently absurd, yet 
it is quite probable that in a majority of cases in which leeches have 
been applied no more local depletion has occurred than in the case of 
the experiment related. 

As revellents, applied to parts somewhat remote from the parts af- 
fected, and occasionally as means of general depletion, they are, in 
certain cases, agents of unquestionable value, but they ought seldom or 
never to be applied directly to the parts inflamed. 

Incisions, made with the knife, have more claim to be considered 
local measures of depletion than leech-bites, for the reason that, if 
they do not cause as much blood to escape, they open a larger amount 
of hyjDersemic and infiltrated structure, and whatever does escape 
comes directly from the suffering tissues. But incisions are in them- 
selves lesions which almost inevitably provoke reactions, and they must 
be reserved for extreme and exceptional cases — for cases such as fel- 
ons, in which the density of the surrounding tissue, by its tension and 
pressure, increases the inflammation and accelerates suppuration ; and 
for cases of acute phlegmonous inflammations of the areolar tissue, 
which are about to result in death from strangulation. 

But it is especially in the inflammations of asthenic type, such as 
erysipelas, carbuncle, furunculus, etc., or in inflammations which 
result from the extravasation of urine, or of other highly irritating 
materials, that incisions perform their most important functions. 

It is not, then, so much for the purpose of depletion, as for the pur- 
pose of " unbridling " strangulated tissues, that we practise incisions. 
Mere scarification, or superficial incisions, do not accomplish this end. 
They cause wounds which do not relieve the tension, and which find no 
adequate compensation for the direct injury which they inflict in the 
small amount of blood which escapes. Incisions, to be beneficial, must 
be deep and long. 

Stimulants. — There is another class of local remedies which experi- 
ence has proven to be useful in certain inflammations, and which are not 
direct sedatives. They are, in fact, all of them more or less active stim- 
ulants. The remedies belonging to this class are very numerous, of which 
the following furnish examples :— Solutions of nitrate of silver, sulphate 
of zinc, superacetate of lead, employed in inflammations of the con- 
junctiva; muriated tincture of iron, tincture of iodine, solutions of 
bromine, alcohol, employed in erysipelatous inflammations; vinegar, 
spirits of turpentine, carbolic acid, in bums ; vesicants in furunculi ; 
nitrate of silver, tincture of iodine, lye obtained from the leeching of 
ashes, employed occasionally in the treatment of felons. 

It is said of this class of remedies, that they give tone to the vessels ; 
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or that they change the action from morbid to healthy. It is equally- 
pertinent to say, that they exhaust the irritability, either of the gernii- 
nal textures, or of the nerves which minister to these textures, and in 
this way become iiidirectly sedatives. The first effect is in all cases an 
increase of irritation and of pain, accompanied with increased vascular 
engorgement ; but this condition is more or less speedily followed by a 
subsidence of irritation, and a diminution of vascular turgescence ; and 
it is worthy of special notice that, when the irritation and vascularity 
have once been made to disappear under this plan, they are much less 
liable to return than when the same ends have been accomplished by 
cold or other direct sedatives. Cold subdues irritation very promptly — 
often instantly ; but when the application of cold is suspended, unless 
it has been continued a long while, the local excitement promptly re- 
turns ; while by reverse, stimulants subdue irritation more slowly, and 
only after having caused its increase, and when the application is sus- 
pended the excitement does not so soon return. 

Stimulants, as indirect sedative applications, have certain advantages 
over direct sedatives ; but clinical experience teaches that they are oc- 
casionally liable to induce primary reactions so violent as to prove de- 
structive, and from which no sedative results ensue ; and, moreover, that 
they are not available in the treatment of all forms of acute inflamma- 
tion. They are especially serviceable in burns, erysipelas, and in cer- 
tain other forms of inflammation dependent upon blood poisoning, or 
general dyscrasy ; tliey are almost exclusively relied upon in inflamma- 
tions of the conjunctiva, of the urethra, and in most inflammations of 
mucous membranes, whether acute or chronic ; but they seldom act 
beneficially in acute inflammations accompanying recent and open 
wounds. It may indeed be stated, as a rule, that stimulating applications 
are inadmissible in traumatic lesions accompanied with acute inflam- 
mation. No doubt, however, many exceptions exist to this rule as here 
stated, especially in its reference to those cases of recent wounds occur- 
ring in persons the vital forces of whose systems are already consider- 
ably depressed ; and in this statement we shall find a probable expla- 
nation of the beneficial effects claimed to be obtained from the applica- 
tion of carbolic acid, solutions of the chloride of zinc, alcohol, etc., to 
recent wounds. 

Constitutional Treatment. It is an error to suppose that inflamma- 
tion finds a favorite and congenial soil in that condition which we de- 
nominate " good health." It is equally an error to suppose that it is 
nourished and sustained only by plethora of the vascular system, or 
that it flourishes especially in those whose vital forces are above the 
normal standard, or whose vital processes are in a state of abnormal 
activity. 

These opinions regarding the sources of inflammation are probably 
never correct as applied to the chronic forms ; they are very seldom cor- 
rect as applied to those forms which depend upon blood-poisoning, or 
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general djscrasy, and they are often incorrect as applied to acute 
phlegmonous inflammations of a non-specific character. 

The fact is, that inflammations of all grades and forms are most often 
originated in persons who are feeble, debilitated, or even anaemic. More- 
over, the covirse of an acute inflammation in such a person is the most 
violent, rapid, and destructive. Peritonitis, ensuing upon exliausting 
haemorrhages after childbirth, the destructive corneitis following choler- 
aic discharges, and the central, corneal " starvation ulcer " of imperfect- 
ly nourished children, are no more illustrative examples than come 
daily under the notice of almost every practitioner. 

If it must be admitted that a condition of plethora, or a certain so-call- 
ed " exaltation of vitality," may in some exceptional cases predispose to 
inflammation, it is nevertheless true that perfect health never does. In- 
flammation finds little or no support in a system where all the organs 
perform their functions in a quiet and perfect manner. If in such a 
condition of the body inflammation is by chance awakened, it will soon 
die out spontaneously for lack of nourishment ; and if we were required 
to formularize the general treatment of both acute and chronic inflam- 
mations, it would be in these wwds : " Maintain or restore to the gen- 
eral system perfect health." 

Bleeding. — But if in any case the surgeon is persuaded that this mor- 
bid action is maintained by an excess of vital fluids or of vital functions, 
let him bleed his patient. There is certainly no other way in which 
their reduction can be so promptly and so completely accomplished. 
The fact, however, that surgeons and physicians do not to-day bleed 
their patients so freely who are suffering under inflammation, must be 
accepted as evidence that observation has taught them what their 
theories have not, namely, that general phlogosis is not very often a cause 
of inflammation. Practice has at length ceased to be controlled by a 
false doctrine. 

If the patient laboring under acute inflammation has a gross and 
turgid look, such as is often presented by persons of inordinate appe- 
tites, accompanied with great powers of. digestion and assimilation, it 
may be proper at an early period, and before effusions have taken place 
to a great extent, to abstract blood from the general circulation ; but if 
the person is accustomed to drink habitually, yet with moderation, 
wine, ale, or alcoholic liquors, bleeding must be practised with caution; 
and if he has been in the habit of iising such stimulants daily in excess, 
or has been lately in a debauch, bleeding is wholly inadmissible ; and 
in advanced life, also, when the processes of repair and of conservation 
are feeble, it must not be forgotten that a single large bleedino- may 
induce a permanent and perhaps fatal exhaustion. For the rest we 
must leave it to the judgment of the surgeon to decide when it will be 
proper to bleed, only reminding him again that blood-letting is a spo- 
liative remedy of great power, and that experience has demonstrated 
that inflammation may generally bo treated successfully without its aid 
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CatJiartics have probably a wider application than any other class of 
constitutional remedies, in the case we are considering. 

They are useful, first, by removing from the stomach and bowels 
unwholesome ingesta, and acrid f£ecal accumulations. Second, by in- 
creasing the secretions from the gastric and intestinal glands, and from 
all those glands, such as the liver and pancreas, which minister to di- 
gestion and assimilation. Third, by their action as revellents ; opera- 
ting upon an extensive surface which is in immediate sympathy with 
the organic system of nerves, they are capable of exerting a most pow- 
erful influence in withdrawing nervous action from other and remote 
parts of the body. 

Nauseants, At the same time that surgeons have become more con- 
servative in the use of the lancet, they have also abandoned in a great 
measure its natural allies, such as the tartrate of antimony and ipecacu- 
anha. Employed with discretion, these, and other similar therapeuti- 
cal agents, have often proved useful, especially in the acute inflamma- 
tions of robust adults ; but their ability to do good, when employed 
indiscriminately, seems quite counterbalanced by their abihty to do 
harm, and their decline in public favor ought to be accepted as evidence 
that this impression is not without foundation. 

Diajphoretics, such as the several combinations of opium with nause- 
ants, and the various stimulating diaphoretics, have a limited applica- 
tion, especially when the inflammatory action is accompanied with un- 
usual heat and dryness of the skin. 

Diuretics, as another means of eliminating peccant humors, are 
excellent aids and supplements to diaphoretics. 

Oj)ium, in some of its various forms, is indicated where pains, rest- 
lessness, or watchfulness are predominating symptoms. 

Nutrition and stimulation. Finally, in all cases where the patients 
are feeble, pale, anaemic, or suffering under blood poisons, nutrition is 
the first and most important general remedy, and in these cases also, 
tonics and stimulants are important just so far as they may aid diges- 
tion and consequently nutrition. They must, therefore, be employed 
with moderation ; and they ought, as far as possible, to be rendered 
palatable and grateful to the stomach. 

Section 3. — Cheonic Inflammation. 

The existence of chronic inflammation implies, in general, either a 
continuance of its cause, or some fault in the general system. In by 
far the largest proportion of cases, the original cause has been removed 
or has ceased to act, and the condition of the general system is alone 
responsible for the persistence of the malady. If this were not so, these 
inflammations would in most cases disappear spontaneously, under the 
iiatural restorative powers of the organs affected. With this view of the 
subject we are prepared to understand why they do not yield more rea- 
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dily to local treatment ; and why, even under well-directed constitu- 
tional treatment, they so often prove intractable. They demand noth- 
ing less than a complete restoration of health and of constitutional vigor. 

Constitutional Treatment. — The prominence given in the preced- 
ing observation to the condition of the general system, as a cause of 
chronic inflammation, and as a ground of its maintenance, renders it 
proper that the treatment of the general system should be first consider- 
ed ; but the deviations from health are so various, and the causes of these 
deviations are so much more various, it will be impossible to indicate 
fully all the proper therapeutical means. Fortunately, however, a vast 
majority of these cases, although they may differ widely in the special 
pathological characters of the constitutional dyscrasy, may be classified 
clinically as examples of enfeebled constitutions, and as demanding 
therefore nutrients, tonics, and perhaps stimulants. Scrofulous inflam- 
mations may demand iodine ; syphilitic inflammations may demand mer- 
cury; inflammations depending upon blood poisoning may demand 
other special agents for their successful elimination, but nearly all alike 
demand nutrition. Emaciation, pallor, loss of appetite, muscular debil- 
ity, with nervous irritability, and in some cases an irregular hectic fever, 
constitute the tout ensemble of these pitiable cases. The portrait an- 
swers equally for the closet and pulpit-worn clergyman, suffering with 
chronic bronchitis; for the broken-down inebriate, or the scrofulous 
child, led from dispensary to hospital with chronic ophthalmitis ; for 
the boy halting with chronic synovitis ; for the woman, the victim of 
civilization, the heir to wealth and luxury, suffering and childless from 
chronic metritis. 

The remedy is to be found in such hygienic means as air, light, ex- 
ercise, an abundance of plain, nutritious food, tonics, and possibly stim- 
ulants to aid nutrition, freedom from perplexing cares or mental distur- 
bances of any kind ; and I need scarcely say, that medicines of this 
kind are found out-of-doors, on the mountains, upon the sea-shore, 
in the saddle, and almost anywhere but in houses, hospitals, or drug- 
shops. 

As to the specific causes of general dyscrasy, it will be necessary 
to mention only a few as illustrative examples, such as disorders of 
the stomach, liver, or kidney ; the strumous, rheumatic, sj^hilitic, and 
gouty diatheses ; with all the various forms of septicasmia, or blood- 
poisoning. 

Local Treatment. — While constitutional means are essential in the 
treatment of most chronic inflammations, local means are also often val- 
uable as auxiliaries ; and in some few cases they are indispensable, as 
means of interrupting a catenation of morbid processes which have 
become habitual, and which retain a power of self -continuance and 
propagation. 

Cold and other direct sedatives possess a limited value in this class 
of inflammations. If they do occasionally prove serviceable, it is rather 
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by the reaction which they induce, than by virtue of any property 
which they possess as sedatives. 

Stimulants applied locally — and under this class I venture to include 
all remedies which on application cause a sensation of heat or of smart- 
ing— are not limited, as in their application to acute inflammations, to 
certain tissues, and to specific varieties; but they may be employed 
generally with advantage in nearly or quite all forms of chronic inflam- 
mations, even in open wounds of the soft tissues, in articulations, and in 
the interior of bony structures. 

Counter-irritants, which are supposed to act by establishing new 
points of irritation, and in this manner to withdraw somewhat propor- 
tionately from the irritation existing in the parts diseased, are certainly 
sometimes useful ; but when employed indiscriminately they are com- 
petent to do much harm. By the pain and exhausting discharges which 
they frequently occasion, they harass and enfeeble the patients, inflicting 
more irritation upon the general system than they abstract from the 
diseased structures, and thus defeat the most important aim of all 
treatment, namely, the improvement of the general health. 

Blisters, setons, the moxa, the hot iron, pustulation with croton oil, 
or with the ointment of antimony, tincture of iodine, and the cupping 
glass, are among the means employed by surgeons to produce counter- 
irritation ; and whichever is used, the surgeon will take care not to ap- 
ply them too near the inflamed structures, nor to continue their use 
when they cause much and continued suffering, or even marked dis- 
quiet. 

Comj>ression, accomplished in various ways, by bandages, adhesive 
strips, sponges, and elastic bands, when employed in the treatment of 
chronic inflammation, is not liable to the same judgment as when em- 
ployed in the treatment of acute inflammation. It seldom does harm, 
and it certainly often aids materially in dispersing the products of in- 
flammation. 

Best. — Examples may be furnished in which rest is an important ele- 
ment in the treatment of chronic inflammation ; thus, for illustration, 
where inflamed interarticular synovial membranes are, at the same time, 
undergoing ulcerative degeneration. Kest is important in these cases 
for two reasons : first, because motion causes such intense pain as to in- 
evitably increase the local and general disturbance ; and second, be- • 
cause in these cases anchylosis, or complete obliteration of the synovial 
sac, and of the interarticular spaces, is the most reliable alternative and 
resource known to surgery for the termination of the inflammation. 
Motion breaks up the new and reparative tissue, and prevents the con- 
solidation. 

Probably there are a few other cases in which, owing to the extreme 
morbid irritability of the structures inflamed, temporary rest may prove 
useful. 

Motion and Use. — Nothing, however, is better established than that 
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motion, either passive or active, or the use of an organ, so as to re 
awaken its normal functional activity, is one of the most valuable local 
means of curing chronic inflammation. 

Simple chronic synovitis of the knee or ankle joint may perhaps be 
cured while the limb is at rest ; but we have seen multitudes of cases 
which during many months and years of rest had made no advance 
towards recovery, but which were permanently cured in an incredibly 
short time when the patients were compelled to use their limbs. Such 
attempts are always at first painful, and not unfrequently they are at- 
tended with a temporary aggravation of the inflammation ; but a per- 
sistence in rubbing and flexing the joints, and in walking or otherwise 
using the limbs, seldom fails to accomplish relief or a cure. 

It may be difiicult to say sometimes how much of the benefit derived 
from these procedures may be due to the improvement in the general 
condition, resulting from out-door exercise ; but we have met with 
examples in which passive motion alone has effected a marked and 
speedy improvement. 

The chronic inflammations of muscles require daily and almost con- 
stant use ; and this must be practised notwithstanding the pain which 
it inevitably occasions. 

Section 4. — Eeysipelatotjs iNixiLMMATioN. 

Syn. — Srysipelas, (R. C.) 

Causes. — It is probable that the existence of erysipelatous inflamma- 
tion implies always a blood-poisoning, or at least some morbid condi- 
tion of the circulating fluids. In many cases the character of this blood- 
poisoning is apparent ; as where it depends upon contagion, or upon 
the presence of urea in the circulation. 

Its most common seat is the tegumentary structures, but it may 
occur in mucous or serous membranes, and probably in most other 
structures of the body which are continuous. Pysemia, which so often 
ensues upon phlebitis, has been regarded by many pathologists as one 
form of diffuse erysipelas ; so also has puerperal peritonitis and dif- 
fuse inflammation of the absorbents. 

Symptoms.— Erysipelas is attended generally by more or less fever; 
and in severe cases the fever almost invariably assumes a low type. 
Occurring in tegumentary structures, it is characterized by rapid diffu- 
sion, by a bright red, dusky, and sometimes yellowish color of the skin, 
by vesications, and burning pains. When the subcutaneous areolar 
structure becomes involved, abundant serous effusions take place, fol- 
lowed often by rapid yet imperfect suppuration, and by gangrene, espe- 
cially of the loose connective tissue. In the variety last mentioned the 
skin has usually a hard, bra^vny feel, indicating great effusion of both 
serum and lymph into the several tegumentary layers. 
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Varieties — ^Erysipelas has been divided into traumatic and idio- 
pathic, according as it occurs in connection with or independent of 
wounds ; into simple and malignant ; into cutaneous, cellular (diffuse 
cellulitis), and cellulo-cutaneous. The traumatic variety is that with 
which the surgeon is chiefly concerned. 

Traximatic Erysipelas. 

Traumatic Erysipelas occurs most ofter '.n crowded hospitals, and 
especially in wards filled with suppurating wounds, or which are in the 
vicifiity of apartments containing cases of puerperal peritonitis; and 
under these circumstances it often spreads by contagion or by infection. 
Nor ought we to omit mentioning in this connection, as evidence of the 
intimate relations existing between puerperal peritonitis and erysipelas, 
that erysipelas is equally capable of conveying to the lying-in woman 
puerperal peritonitis. Certain seasons of the year seem to predispose to 
its occurrence, and its irruptions are most frequent and violent during the 
prevalence of a cold and damp atmosphere. Persons accustomed to the 
free use of stimulating liquors, whether beer, wine, or alcoholic drinks, 
are peculiarly liable to its attacks. Feeble, anaemic persons, and those 
whose cellular tissue is loaded with serum, are equally liable. Affec- 
tions of the kidneys, and especially Bright's disease and diabetes, are 
known to be active predisposing causes. 

Erysipelas is more liable to ensue upon wounds of certain portions of 
the body, and of certain structures, than of others. This is especially 
true of wounds of the scalp, and of wounds of dense fibrous structures 
in most parts of the body. 

Wounds in which suppuration is well established are not so liable to 
erysipelas as recent wounds ; unless they are improperly subjected to 
irritation, by probing, by attempts to remove fragments of bone, or by 
other mechanical interference. 

Symptoms. — When erysipelas is about to attack a wound, the surface 
sometimes becomes more dry than usual ; but in most cases the fluids, 
without diminishing in quantity, become thinner, and more offensive ; 
they assume the character of ichor ; and if pus has hitherto been pres- 
ent in abundance, it sensibly diminishes, or entirely disappears. Frank, 
Chomel, and others observe also that more or less swellino- of the neio-li- 
boring lymphatic glands is an invariable prodrome ; and they regard 
tliis circumstance, therefore, as pathognomonic. Kigors, with a certain 
amount of general r.ialaise, are also very constant precursors. 

Soon a blush of n^dness, accompanied with more or less elevation of 
the skin, or oedema, is seen spreading outwards into the sound skin, 
sometimes with defined margins ; at other times the redness and oedema 
are insensibly lost in the adjacent tissues. 

In mild cases, when the inflammation is limited to the dermoid tissue, 
constituting the cutaneous form, the redness spreads quite as rapidly as 
3 
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in more severe cases, and may invade an eqnal extent of surface, but it 
soon begins to fade out at certain points, and disappears without either 
suppuration or gangrene. It may disappear wholly in one portion of 
the integument and reappear in another, constituting the " erratic " 
form of the malady ; or it may make a sudden metastasis from the sur- 
face to some internal organ. Both of these latter forms are to be 
regarded with some apprehension. 

In more severe cases, involving alone the cellular tissue, denomi- 
nated usually " diffuse cellulitis," or involving both the cellular and der- 
moid tissues, and known generally as the " phlegmonous " variety, ex- 
tensive subcutaneous suppuration with gangrene is quite common. 
Parts having a loose and abundant cellular tissue, and underlying a 
thin, delicate tegumentary covering, such as the eye-lids and the scro- 
tum, are exceedingly apt to slough. 

In these latter cases a low typhoid fever usually accompanies the 
local manifestations, attended not infrequently with delirium and coma. 
Phlegmonous erysipelas attacking the scalp or face is especially prone 
to develop at an early period cerebral symptoms. 

All inflammations have a tendency to self-limitation, or to sponta- 
neous termination, either in resolution, suppuration, or textural death; 
but this tendency is more marked in erysipelas than in most other forms 
of inflammation : the period of its rise, progress, and decline, in those 
cases which are left to pursue their own course, undisturbed by thera- 
peutical means, being usually from about five or seven to fourteen days. 
This will perhaps explain why so many and such incompatible mea- 
sures have from time to time obtained a reputation for the cure of ery- 
sipelas. 

Treatment — First in order are the preventive means; and these 
consist, first, in such general hygienic measures as pure air, wholesome 
diet, and, in short, in the adoption of whatever means are calculated to 
insure a healthy condition of the general system ; second, in the 
removal of all local sources of contagion or of infection ; third, in with- 
holding from the wound all provocations or new sources of irritation. 
Among the most fruitful sources of traumatic erysipelas is the irrita- 
tion caused by sutures which hold the lips of a wound in a state of un- 
natural tension ; and upon the first appearance of the erysipelatous blush 
they should be cut and removed ; it is better in most cases not to em- 
ploy them where coaptation demands that the tissues shall be held with 
a violent strain. They should be omitted also in persons whose condi- 
tion implies a constitutional predisposition to erysipelas ; and upon the 
scalp, where experience has shown that this form of inflammation is 
-especially prone to occur. 

Adhesive plasters, also, and tightly applied bandages, are quite often 
active determining causes ; partly in consequence of their mechanical 
pressure, and partly in consequence of the confinement of the acrid 
discharges which they occasion. 
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In very feeble and ansemic persons, exhausted by long-continued 
discharges, inflammation of the same character is occasionally developed 
by simply probing the wound, or by an attempt to remove a loose 
spiculum of bone. During the late civil war I met with numerous 
cases in which such slight provocations have caused fatal erysipelatous 
inflammations. 

As local remedial means, by common consent among surgeons, that 
class of applications has been employed which are more or less stimulat- 
ing, and which I have chosen to designate as indirect sedatives. Some 
of these have been supposed to possess antiseptic properties, which ena- 
ble them specifically to antidote the peculiar morbid condition of the blood 
upon wliich the inflammation remotely depends ; such remedies, for ex- 
ample, as the sulphate of iron, the iodide of potassium, the tincture of 
iodine, bromine, chlorine, the muriated tincture of iron, and the spirits 
of turpentine. But while it may fairly be considered a question in 
dispute whether these remedies, or any others yet discovered, possess 
any specific infiuence, it is undeniable that they often prove service- 
able ; but perhaps no more so than alcohol and water applied through 
the medium of cotton or linen cloth, or than nitrate of silver, ap- 
plied of such strength as to blacken the surface of the skin ; indeed, 
'^oth nitrate of silver and tincture of iodine will, in some mild, super- 
ficial cases, arrest the progress of the malady, if only applied to the 
sound skin around the entire circumference of the inflamed tissue. 
As when a counter-fire on the prairies arrests the progress of the 
flames, because no material is left upon which the fire may feed, so 
in this case the burning of the healthy textures seems to have destroyed 
that natural irritability upon which the disease in some measure sub- 
sists. 

It is proper that I should add, that I have seen a great many cases of 
mild erysipelas brought to a speedy and favorable termination by the 
application of cloths moistened in tepid water. In hospital practice 
tepid water is in these cases my usual resource ; and it would be difii- 
cult for me to say that it has not served its purposes as well as any of 
the stimulating, or so-called antiseptic applications. 

Moderate pressure, made by a neatly applied bandage, if einployed 
within the first two or three days, has been sometimes found capable of 
arresting the progress of the inflammation ; and collodion, laid freely 
over the surface, is said to have accomplished the same purpose. The 
practice does not, however, at present receive my endorsement, since I 
have never seen it tried, and it seems to me quite capable of doing 
harm in a large proportion of cases. 

Incisions. — As soon as it becomes apparent that suppuration has 
taken place in the subcutaneous tissue, long incisions should be made 
freely through the tense tegumentary coverings. It is even proper to 
do this sometimes when the presence of pus is not well declared, if the 
r«kin is in a state of extreme tension, and especially if it has assumiid a 
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dark, purplish color. In examples of diffuse cellulitis, constituting 
one of the most grave varieties of tegumentary erysipelas, incisions 
ought to be practised when the skin is very tense, without reference to 
its color. 

In both the cellular and cellulo-cutaneous varieties, the general ab- 
sence of a fibrinous deposit permits the pus, as soon as it is formed in 
any considerable quantity, to spread widely, and by destroying the cel- 
lular connection of the skin to the subjacent tissues, leads inevitably 
to its devitalization ; but in the early stages of suppurative action, the 
pus is deposited everywhere through the cellular ti^ue, yet at no 
point in sufficient quantity, perhaps, to be indicated by fluctuation; 
possibly its presence may be recognized by a certain quaggy feel ; but 
inasmuch as something is generally gained by the relief of tension 
afforded by incisions, the surgeon is in very little danger of making his 
incisions too soon. 

The constitutional treatment has already in some measure been 
anticipated in the recommendation of general preventive hygienic 
measures. The same measures are equally important therapeutically. 
Patients suffering under erysipelas demand first of all an abundant sup- 
ply of pure air. Nutrition, also, is of primary importance ; but unfor- 
tunately, in a pretty large proportion of cases, the presence of acrid and 
unwholesome ingesta in the stomach and alimentary canal render il 
necessary to precede the attempts at alimentation by a single brisk cathar- 
tic. It must be well understood, however, that evacuation, and not 
depletion, is the end to be attained ; and that, after the first efficient evac- 
uation, it will be only required to secure, by the aid of mild aperients, 
or otherwise, one movement of the bowels daily. 

Nutrition must be sustained by animal broths, eggs, milk, and such 
other articles of food as are easy of digestion, and at the same time 
best adapted to the supply of textural waste. 

Stimulants, such as wine, ale, porter, and milk punch, are to be given 
cautiously. Tliey are properly only aids to alimentation ; and if the 
stomach is burdened by them, or the general system unduly excited, 
their legitimate purpose is not only defeated, but they do harm. 

There are, however, certain conditions of extreme exhaustion in this 
disease, as probably there are in all other diseases, in which, as the 
exception, stimulants may be employed in larger quantities for the pur- 
pose of sustaining an artificial action of the vital forces, until nutrients, 
wliich enter the system more slowly, can have time to accomplish the 
necessary repairs. They act in such cases as temporary buoys, but thoy 
cannot be trusted to keep the vessel afloat long. 

As a tonic, we can recommend quinine with the tincture of the ses- 
quichloride of iron, according to the following formula : — I^. Quinise 
sulph., gr. xxxii. ; tr. ferri sesquichlor., f 3 i. ; aquae f 3 iv. M. Of 
which one teaspoonful may be given every four hours, in water. 
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ABSCESS. 
Syn. — Abscessus, (R. O.) 

ScpPTJEATioN constitutes one of the so-called "terminations" of in^ 
flammation. 

What is known among surgeons as healthy or " laudable " pus, is a 
compound substance, composed of pus globules and serum. In this 
crude state, as seen on the surface of healthy wounds, it is a light cream- 
colored fluid, inodorous, heavier than water, ha\dng a specific gravity 
of from 1-021 to 1'040, insoluble in water, coagulable by alcohol, 
hydrochlorate of ammonia, and by heat. It undei-goes putrefaction 
very slowly. 

Pus globules, microscopically and chemically, are nearly or quite 
identical with the white corpuscles of the blood, with lymph, mucous, 
and chyle corpuscles. They have received, therefore, the common 
appellation of leucocytes. These globules are spherical or ovoid, vary- 
ing from -j-i-jj- to YwiT of a line in diameter. They have generally been 
described as consisting of an outer wall or cell membrane, enclosing one 
or more nuclei, oil globules, and minute granules ; but the existence of 
a defined cell wall has lately been denied, and their precise construction 
may therefore be said to be at present undetermined. 



Pig. 1. Fig. 2. 

Pus corpuscles. Same, after addition of acetic add. 



Treated with water under the microscope they absorb a portion, and 
become larger and moi-e transparent. Treated with acetic acid they 
become still more transpatt-ent, and the nuclei are rendered more dis- 
tinct. 

The serum is composed of a large number of elements ; some of 
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which are not invariably present, and all of which are unequal in their 
relative proportions in different specimens ; these differences depending 
upon the varying conditions under which the pus is formed. Chemical 
analysis and microscopical observations have determined the presence 
of water, and of mineral salts, such as the chloride of sodium, or com- 
mon salt, the phosphates and the sulphates ; of fat, cholescerin, pyin, 
and albumen; sometimes there are present small portions of fibrin, 
globules of blood, and molecular granules. 

The source of pus corpuscles is not yet definitely ascertained. 
Among the earlier opinions entertained we may enumerate the doc- 
trines which ascribed its production to a disintegration or dissolution 
of the solids, to decomposition of the serum, and to changes in the 
coagulating lymph ; and still later, to secretion, the vessels of the part 
inflamed being supposed to assume an action analogous to that of the 
glandular system, causing thus a morbid secretion. This latter theory, 
suggested first by Simpson in 1722, received an apparent confirmation 
in the observations of Gendrin, who discovered within the capillaries 
of an inflamed tissue white corpuscles resembling pus globules. Sub- 
sequently, it having been ascertained that these white corpuscles 
constituted an invariable element of normal blood, a new theory 
arose, which to the present moment counts a large number of ad- 
herents, namely, that pus corpuscles are merely extravasated colorless 
blood-cells, which have escaped by a species of endosmosis. 

Rokitansky, with a certain number of followers, holds, at the present 
time, that pus is an albuminous exudate, out of which, like other 
elementary bodies, the pus-cell is developed by virtue of a specific 
conversion, but that it is never developed out of or at the expense of 
fibrin-exudate. 

Yirchow, author of the celebrated doctrine omnis cellula e cellula, 
recognizes in the pus corpuscles neither a vital secretion, nor a dissolu- 
tion of structure, nor a metamorphosis of plasma, but only imperfect 
development, an aborted or immature cell growth, the result of precipi- 
tous action ; and which, while it was designed to fulfil the purposes of 
growth and repair, has fallen short of its function, and is rejected. 
Furthermore, he observes that these imperfect cell growths are the 
product, exclusively, of the connective tissue ; that is to say, pus is 
formed at the expense of the connective tissue alone. 

The question whether pus is ever absorbed and carried into the cir- 
culation, is intimately connected with the doctrine of its formation. 

We may state that it is now pretty generally admitted that pus cor- 
puscles, as such, are never absorbed ; but that after undergoing certain 
changes, presently to be described, all the elements composing^pus may 
return to the circulation ; yet examples of the spontaneous disappearance 
of purulent collections by disintegration and absorption are certainly 
very rare. Its absorption is effected in the followin<r manner • first, 
the serum and salts, constituting the most fluid ^arts are removed' 
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second, the pus corpuscles undergo fatty degeneration and disintegra- 
tion ; finally, the pus corpuscles, thus metamorphosed and fluidified, are 
absorbed also. In other cases the serum alone is absorbed, and the 
salts, with the desiccated pus corpuscles, remain ; the pus corpuscles, 
when thus separated from the serum, dried and aggregated, forming a 
cheesy mass, resembling very much tubercular deposits ; the salts when 
not absorbed remaining as cretaceous layers or nodules. 

Pus may form upon the free surface, or within a circumscribed 
cavity. In the latter case it is termed an abscess. 

Acute Abscess. 

"When pus is formed within the parenchyma of an organ, or in a shut 
cavity, as the result of acute inflammation, it is termed an acute ab- 
scess. The symptoms which precede its occurrence are, therefore, the 
symptoms of inflammation. 

The actual occurrence of suppuration is indicated by a subsidence of 
the pain and of the general febrile disturbance. The pain is not only 
abated in severity, but it becomes less acute, and is converted into a 
sensation of weight and tension. When the pus has formed near the 
surface the inflammatory tumor becomes more pointed, and fluctuates 
or feels soft under pressure made by the finger, while the base of the 
swelling for a time increases in hardness. As the matter approaches 
the surface the apex loses its intense red color, a small vesication usu- 
ally occurs beneath the cuticle, and finally the cutis is perforated by a 
minute round hole, which is afterwards rapidly enlarged by the prog- 
ress of the ulcerative action. In some cases the pressure of the mat- 
ter strangulates the superincumbent tissues to such a degree tliat an 
actual slough is formed, and the abscess is evacuated more suddenly. 

In the case of a large abscess, whether acute or chronic, the forma- 
tion of matter is frequently announced by a chill ; and sometimes by 
several successive chills occurring at irregular intervals. These chills 
are more apt to occur in persons of a nervous, delicate constitution, 
but especially when matter forms in certain organs having extensive 
vital sympathies, as, for example, in the ovaries, in the liver, and 
kidneys. 

When pus forms remote from the surface, and beyond the reach of 
sight or touch, the subsidence of the general fever, the change in the 
character of the pain, the chills, and sometimes the copious sweats con- 
stitute our sole means of diagnosis. 

Treatment. — Pus, having formed within the interior of the body, 
tends to approach the surface, but when certain structures are interpos- 
ed, such as bones, tendons, or fasciae, it may be turned aside and com- 
pelled into other routes. In whatever direction pus travels, if the 
system is in an average condition of health, it seldom penetrates the 
periosteum and perforates the bone when its source is superficial to 
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these structures ; nor does it usually sever tendons, blood-vessels, or 
nerves ; nor is it disposed to empty itself into shut cavities, such as the 
cavities of the pleura or peritonaeum ; but its progress is preceded hy 
what might be represented as a solid cylinder of adhesive inflamma- 
tion, through the centre of which, in a safe but often somewhat devious 
course, it advances to its destination. When pus forms with great 
rapidity, or in systems greatly enfeebled by disease, the abscess may 
not be limited or preceded by adhesive inflammation, consequently 
the pus may infiltrate the areolar and other tissues in every direction ; 
and by rapid disintegration of the structures with which it comes in 
contact, arteries and veins may be divided, the bone exposed, and shut 
cavities laid open. 

Acute abscesses, lying near the surface, may be permitted to open 
spontaneously, provided they evince a disposition to approach the sur- 
face rapidly, and they do not occur upon a portion of the body where it 
is desirable to avoid a scar ; but when situated more deeply, especially 
when the collection of matter is beneath broad, dense fasciae, if we 
would avoid extensive dissection of the tissues, the abscess should be 
opened early, provided always it is safe or practicable to do so. In case 
a doubt remains as to whetlier pus has formed or not, before proceed- 
ing to use the knife a careful exploration should be made with the 
needle or with the trocar and canula. 

Acute abscesses should be opened freely, so that the matter may escape 
at once and without obstruction ; and, if possible, at such a point as will 
permit it to continue to flow without the aid of bandages or pressure. 
We cannot too severely reprobate the practice of thrusting out the mat- 
ter from abscesses by violence ; in consequence of which inflammation is 
reawakened and suppuration is increased ; or the interior becomes 
filled with blood, which by decomposition becomes in its turn a source 
of inflammation and often of pyaemic poisoning. 

"Wlien for any reason it is not thought prudent or proper to open a 
superficial abscess, it must be treated by rest, poultices, and fomentations. 

Chronic Abscess. 

Chronic or cold abscesses occur almost exclusively in persons of 
feeble constitutions, and especially in persons of a strumous habit. In 
a large proportion of cases they originate in some disease of the bone. 
They are usually accompanied with a low grade of inflammation, the 
progress of which toward suppuration is often rapid, but at the same 
time insidious. Not unfrequently large collections of pus are found 
where no special local mischief had been suspected. Even when they 
form near the surface, there may be such a complete absence of all the 
usual signs of inflammation that the surgeon may remain in doubt as to 
the character of the intumescence until it is revealed by exploration. 
Sometimes, however, their inception and progress is attended with irreg- 
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ular chills, copious perspirations, fever, and all the usual sigi s of 
hectic. 

Abscesses of this character, which have existed a long time, have 
usually walls composed of well-organized membranous structure, which 
is probably formed in great part by the eccentric pressure of the con- 
tained matter, and the consequent condensation of the adjacent areolar 
tissue. These walls are supposed to possess powers of absorption and 
secretion, and they have been called pyogenic membranes. The con- 
tents are usually less consistent than the contents of an acute abscess, 
owing to the preponderance of serum. They also often contain loose 
flakes of lymph and coagulated albumen. 

Treatment — The treatment of chronic abscess is chiefly constitvi- 
tional, the indication being to remove the general condition or peculiar 
cachexy upon which its existence mainly depends. It is unnecessary 
to say, however, that when a condition of caries or of necrosis of the 
bone is found to coexist, its removal may be demanded as precedent to 
all other therapeutical or surgical considerations. Unfortunately, in a 
large proportion of these cases, as for example when the abscess origi- 
nates in caries of the spine, this is impossible. 

The question of the propriety of opening these abscesses has led to 
much discussion. There has been equal difference of opinion, also, as 
to the time and manner of opening them. These differences of opinion 
have grown chiefly out of the attempt to establish genei-al or universal 
rules for cases which present such a great variety of characters, de- 
pending upon the condition of the general system, the precise nature 
of the cause, the seat or source of the abscess, its size, and its immediate 
effects upon the system. The sudden evacuation of a large abscess 
is sometimes followed by intense irritative fever, which occasionally 
proves fatal in a few days. In other cases no such results ensue. 
Precisely in what class of cases it will be proper then to make a free 
and prompt incision, and in what cases it will be best to delay, or to 
allow the matter to escape by small and repeated incisions, by valvular 
incisions, or by the application of caustics, must be left in a great 
measure to the judgment of the surgeon. As far as possible I shall 
attempt to aid the judgment of the inexperienced, when speaking of 
these abscesses as they occur in certain regions of the body, but I 
cannot do it here. * 
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ULCERATION. 

An ulcer may be defined, a solution of continuity in the soft parts, 
attended with a discharge of matter. The term is usually applied to 
those examples of solution of continuity in which there is no process of 
repair, but rather a process of decay. If we restrict the use of the term 
to the latter condition, it might properly be defined molecular disin- 
tegration of the soft parts, in contradistinction to sloughing, which is 
disintegration in mass. The same pathological condition in bone is 
called caries. Ulceration occurring within a circumscribed cavity gives 
rise to an abscess. 

Ulcers may be divided into common and specific. For the present 
we shall limit ourselves to the study of common ulcers. Specific ulcei-s 
will be considered in connection with the various dyscrasise from which 
they originate. 

Common ulcers are again divided, for the convenience of classifica- 
tion and of treatment, into healthy and unhealthy. 

Healthy ulcers admit of no subdivision. They are characterized 
by small, red, rather pointed granulations, which are also firm, vas- 
cular, and bleed easily. The granulations are equal over the whole 
sm-face ; and when they have arisen a little above the level of the ad- 
jacent skin, the sore is in the most favorable condition for cicatrization. 
Ulcers do sometimes cicatrize when the granulations are below the 
surface of the adjacent skin, but always reluctantly and slowly. The 
surface of the healthy ulcer is covered with that yellowish, cream-like 
matter known as healthy pus, and which the old writers termed " laud- 
able." 

Gradually a thin, and at first bluish-white pellicle forms around the 
margins of the ulcer, which is the new skin extending from the old 
over the granulations, now reduced again to the level of the old skin. 
In some cases, and especially when the ulcer has been occasioned by 
an extensive burn, patches of new skin may be seen to form at various 
points of the centre, which at length unite with the skin coming from 
the periphery. This does not happen, however, unless some vestige of 
the original epithelium remains to constitute the nucleus from which 
the skin may emanate. Until recently it has been generally taught, 
that new skin never forms except from old skin ; but since the discov- 
eries made by Keverdin and others, we are compelled to modify this 
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Btatement, and to say that new skin probably never forms except from 
epithelium cells. 

In the ordinary course of events the sore heals or closes over partly 
by the formation of new skin projected from the circumference of the 
sore, and partly by contraction of the granulations, in consequence of 
which latter circumstance the adjacent skin is drawn inward toward the 
centre of the ulcer. In many cases the cicatrization is chiefly effected 
by the contraction of the granulations, so that the resulting cicatrix is 
often exceedingly small in proportion to the size of the original lesion. 

The doctrine above stated, that skin never forms de novo, is generally 
accepted by surgeons and pathologists, but so long ago as 1848 I had 
occasion to express a doubt as to whether exceptions did not now and 
then occur. A man named Moyer was admitted to the Buffalo Hospital 
of the Sisters of Charity, having a large and deep sloughing ulcer upon 
the front of his tibia. When the sore had been cleaned out the bono 
was exposed quite extensively, and the surface soon became white and 
dry. In this condition it remained from day to day until at length I 
observed forming upon the centre a white pithy substance or membrane, 
which felt soft to the touch ; this membrane gradually becaine more 
dense, extending itself in every direction, until finally it united with the 
skin projected from the margin, and the sore was closed over. I con- 
sidered it an example of skin formed from the periosteum or from the 
bone. In two or three cases since the date of this observation similar 
facts have come under my notice. In a paper published in 1851, after 
referring to these observations, I have described the successful result of 
an attempt to prevent the sliding of the flap in a plastic operation by 
attaching the integument to the periosteum.* In view of what is now 
known, I do not feel quite so certain as I did then that these were ex- 
amples of the formation of skin from bone or periosteum ; possibly an 
epithelium cell was accidentally deposited at these points. Perhaps 
other observations may hereafter relieve these doubts. 

Treatment. — In the case of a strictly healthy ulcer no interference is 
necessary or proper, except to remove all sources of irritation. Pus is 
itself innocuous, and only requires to be removed when, from decom- 
position or from admixture with other matters, its qualities are changed. 
It is generally sufficient to protect the surface with a piece of lint spread 
udth simple cerate, and to keep the parts at rest. Simple lavements to 
remove the decomposed matter may also be required once or twice 
daily. 

Unhealthy ulcers may be divided into indolent, irritable, in- 
flamed, and sloughing. 



' Case of destruction of the lower jaw and of a portion of the face under Homoeo- 
pathic treatment : also, the result of a novel operation made for the restoration of the 
loAver lip, with some remarks on the formation of new skin, by Frank H. Hamilton, one 
of the surgeons to the Buffalo Hospital. — Buffalo Medical Journal^ September, 1851. 
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Indolent Ulcers. — Of all the varieties of ulcers, the indolent is the 
most frequent. We recognize two forms of this ulcer. First, the 
weak fungus ulcer, characterized by profuse spongy, dark-colored, or 
bright-red granulations, usually denominated " proud flesh," and which 
is most often seen projecting from the orifices of old sinuses, ana 
especially from such as communicate with bone. The granulations 
bleed easily, being exceedingly vascular ; they are easily destroyed, indi- 
cating a low vitality, but they are speedily reproduced. Second, the 
indolent ulcer proper, characterized by broad, flat or rounded, pale, 
flabby granulations, covered with a pellicle of light gray or white 
tenacious matter, giving a glazed and shining appearance to the surface 
as if it were varnished. The edges of these ulcers are smooth, round, 
elevated, and hard. The parts adjacent are usually tumefied, indurated, 
or oedematous, and of a pale leaden color. Neither the surface of the 
sore nor the parts in the vicinity generally possess much sensibility. 
In a large proportion of cases these ulcers are seen upon the legs. 

Treatment. — It will be sufiicient in a certain number of these cases 
to encourage healthy granulation by moderately stimulating applica- 
tions. For this purpose we apply stimulating coUyria, such as weak 
solutions of nitric acid, of nitrate of silver, of iodine ; or, what is much 
better, stimulating unguents or balsams. The balsams will be found es- 
pecially usefiil in nearly all cases of indolent ulcers. Either the balsam 
of Tolu or the balsam of copaiba, diluted by two or three parts of sweet 
oil, may be poured upon the surface, then covered over with a piece of 
sheet lint and bound in place with a few turns of the roller. 

In other cases these simple measures prove insuflicient, owing chiefly 
to the induration of the margins of the sore. A variety of expedients 
has been found useful under such circumstances. A blister made to 
cover the whole surface of the sore, including its margins and some of 
the adjacent skin, may accomplish the purpose of arousing the granula- 
tions and of encouraging cicatrization. Nitrate of silver, kali purura, 
nitric acid, and the other caustics applied to the indurated margins will 
often prove sufficient ; or we may cut away the margins with the knife. 
Thorough scarification of the margins, and of the whole ulcerated sur- 
face, is sometimes practised with advantage. 

There is no method, however, which has so generally proved useful in 
my experience as the application of adhesive strips and a roller, either 
with or without the aid of the other means above mentioned. In gen- 
eral, also, these ulcers heal quite as rapidly and much more perma- 
nently when, the ulcer being thus supported, the patient is permitted 
to go about and get the benefit of air and of exercise. 

That form of the indolent ulcer which we have termed the weak fun- 
gus ulcer demands the knife or the caustic for the removal of tlie 
excessive granulations ; after which it will be treated upon the same 
principles as other indolent ulcers. 

Irritable Ulcers. — Ulcers may assume a character of irritability in- 
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dependent of the amount of inflammation which coexists : indeed, the 
most irritable ulcers are often unattended with anything like active 
inflammation. They are most often observed when only the derma 
is exposed, as by the accidental removal of the cuticle. Not unfre- 
quently, however, they are situated in the deeper structures. The 
intemperate in eating and drinking are particularly liable, and also 
those who are suffering under chronic derangement of the digestive 
functions. 

The base of the irritable sore is usually irregular, being made up of 
concavities of different sizes. In place of granulations there is a white 
spongy, or perhaps a dark-red mass of tissue which is exquisitely sensi- 
tive and bleeds upon the slightest touch. The secretions are thin and 
serous ; or sanious, being mingled with blood-corpuscles ; and so acrid 
as to excoriate the surrounding integuments. The edges are usually 
undermined and irregular. The neighboring structures are oedematous 
and sometimes red. 

Treatment. — Constitutional treatment is often essential to success in 
these cases. As local treatment, we employ solutions of opium in water, 
or opium cerates, tepid fomentations, and rest. A single application of 
some active caustic is occasionally serviceable ; but adhesive strips, 
bandages, and the ordinary stimulating applications invariably aggra- 
vate the affection. 

Inflamed Ulcers. — An inflamed ulcer is also in most cases a slough- 
ing ulcer. It is at least proper to say that whenever active inflamma- 
tion is present, disintegration exceeds the limits assigned to ulcerative 
action, and more or less of the structures disappear in mass. The sore, 
therefore, presents a mixed character, in which portions of the surface 
may disclose granulations covered with a thin ichorous fluid, or it may 
be preternaturally dry, while other portions are covered with gray, 
brown, or black masses of dead tissue. 

The integument adjacent to the ulcer is swollen, red, tense, and shin- 
ing ; while at some distance fi'om its margin the subcutaneous areolar 
tissue is infiltrated with serum, constituting the condition of " inflamma- 
tory oedema." Partly in consequence of the rapid disappearance of the 
granulations under the combined action of sloughing and ulceration, 
but mainly in consequence of the tumefaction of the adjacent structures, 
the ulcer is deep and its edges precipitous. 

Treatment. — The suffering structures must be placed at rest, and in 
such a position that gravity will aid in relieving them from the pressure 
of the blood. Teast or charcoal poultices may then be applied. Poul 
tices containing carbolic acid or the chloride of sodium are equally 
efficacious. In no case will it be proper to apply adhesive strips or 
bandages: nor is anything gained in these examples of non-specific 
inflamed sloughing ulcers from the application of caustics. 

Whether constitutional treatment will be required or not must be left 
to the judgment of the surgeon. In most cases the simple measures 
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above indicated are sufficient to accomplish the reduction of the inflam 
mation, and the restoration of the ulcer to a healthy character. 

Sloughing Ulcers.— One form of the sloughing ulcer has already 
been described as being accompanied with inflammation ; and it 
would be unnecessary to refer to the subject again, or to add a new term 
to the nomenclature of ulcers, except that some ulcers take on the 
sloughing character independent of the action of inflammation, or, to 
say the least, when the inflammatory action is by no means a conspicuous 
or predominating symptom. 

This occurs usually in certain low and depraved conditions of the 
general system. The margins of the sore may be in these cases some- 
what elevated and even indurated, or possibly oedematous, but there 
are none of the appearances characteristic of acute inflammation de- 
scribed as belonging to the preceding variety. The surface is usually 
free from discharge and the edges are livid, or present small vesi- 
cations which indicate the commencement of a rapid and destructive 
disintegration. A low irritative fever usually accompanies these local 
manifestations. 

Treatment. — As local treatment we employ the same remedies as 
in the preceding variety. In some cases, however, we derive benefit 
from the application of strong solutions of bromine, as in hospital gan- 
grene, or of nitric acid, after which the sore may be treated with the 
balsamic or terebinthinate oils or unguents. The unguentum resinae I 
have found especially useful. 

The general treatment, which is indeed of most importance, consists 
in the free use of tonics, stimulants, and nutrients. Porter, port-wine, 
milk punches, quinine, iron, beef, and eggs represent the class of con- 
stitutional remedies proper to be employed. 

Healing of Ulcers by Transplantation. 

In a report of my clinic at the Dispensary of Geneva Medical Col- 
lege for January, 1847, the case of a lad, fifteen years old, is given, 
whose leg had been in a great measure stripped of integument eight 
years before, and the wound had never closed. The report says : — " Dr. 
Hamilton proposed to the boy a plastic operation, with the view of 
planting upon the centre of the ulcer a piece of new and perfectly 
healthy skin. He proposes to take this from the calf of the other leg, 
not intending to cover over the whole sore, but, perhaps, two or three 
square inches, which he believes will be enough to secure the closure of 
the whole wound in a short time." ^ 

This lad did not consent to have me operate, and in 1864 he was still 
living, and the sore remained open. 

My first operation of this kind was made January 21, 1854, upon 
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Horace Driscoll, in the Buffalo Hospital of the Sisters of Charitv. 
Driscoll had lost a large portion of the integument of his leg by the fall 
of a hesivj stone upon it ; and after the lapse of fifteen months it Tvas 
apparent that the ordinary processes of Nature were insufficient for its 
repair. A full account of this operation was published in the JVew 
York Journal of Medicine for the same year.' 

The integument was taken from the calf of the opposite leg, but was 
wholly inadequate to cover the entire sore. In ninety days cicatrization 
was complete, and it has remained so until the present day, or until a 
recent date, when I last heard from him. In the result it was obserred 
that the new piece of skin had grown from its circumference in every 
direction, so that it was in the end nearly twice its original size. 

In the paper referred to, occur the following remarks : — " By this 
means I hope, gentlemen, not only to supply an amount of skin equal to 
the size of the piece transferred, but to furnish also a nucleus from 
which additional skin shall be formed. I hope to establish a new 
centre of life — an oasis — from whose outer verge a true and healthy 
vegetation shall advance in every direction over the exhausted soil." 

I further stated that the graft would not only grow, but that it would 
also expand centrifugally by the contraction of the surrounding gran- 
ulations, as by the contraction of the granulations the skin about the 
ulcer is known to be drawn centripetally ; and in confirmation of this 
also, I referred to the case above described. The following summary 
closed my remarks : — 

" 1. Ulcers, accompanied with extensive loss of integument, do gen- 
erally refuse to heal, whatever may be the health of the body or of 
the limb. 

" 2. Anaplasty will succeed sometimes in accomplishing a perma- 
nent cure, and especially when the health of the body and of the limb is 
perfect, and when, by inference, the refusal to heal is alone attributable 
to the extent of the tegumentary loss. 

" 3. The graft must be brought from a part quite remote ; generally 
from the opposite limb or from another person (because in no other way 
could the graft, with its pedicle attached according to my method, be 
carried to the centre of the ulcer). 

" 4. If smaller than the chasm which it is intended to fill, the graft 
will grow, or project from itself new skin to supply the deficiency. 

" 5. It is not improbable that the graft will expandy during the process 
of cicatrization at its margins, but especially for a time after the 
cicatrization is consummated. (This proposition I have since fully 
verified.) 

" 6. In consequence of one or both of these two latter circumstances, it 
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will not be necessary to make the graft so large as the deficittncy it ig 
intended to supply," 

In reply to Dr. Watson, of New York, who had said that anaplasty 
for the cure of old ulcers was not new, and that he had done the same 
himself, I answered in the number of the New Yorh Journal of Med- 
icine for January, 1855, that he had only repeated a very old operation 
of sliding in integument, and one w^hich I had often made myself, long 
before my new suggestion was announced. " He has never yet thought 
of making the flap smaller than the space which it is intended to sup- 
ply, and then trusting to growth and expansion to complete the cure. 
. . . He has not, therefore, adopted my procedure, nor obtained my re- 
sults." 

Since the date of my first operation, I have repeated the operation 
many times, and with almost uniform success. Last winter, at Belle- 
vue Hospital, Dr. Gouley carried the operation a step farther than my- 
self by applying it for the cure of an extensive burn of the thigh. Be 
fore operating, Dr. Gouley requested me to see the case with him, and 
to give an opinion as to whether my operation would succeed. I assured 
him that if he could engraft only a small piece upon the centre of the 
immense ulcer, success would be almost certain ; but that, inasmuch as 
he must take the skin from the opposite thigh, I had some fears that he 
would lose the graft. It would be more difficult than in the case of the 
leg, to so cross the limbs that the pediculated graft could be attached to 
the centre of the sore. Dr. Gouley made the operation ; and, although 
only a very small piece was saved, the success of the operation has been 
nearly or quite complete. 

In December, 1869, M. Reverdin, interne at La Charite, read before 
the Surgical Society of Paris a paper on Epidermic Grafting, which 
was published in the bulletin of the Society for that year, and also iu 
the Gazette des Hojpitaux for January 11 and 22, 1870. 

The method proposed and practised by M. Eeverdin consists in de- 
taching, witli the scissors or with the knife, a minute piece of skin, the 
smaller the better, it is affirmed, and then burying it in the centre of 
the granulating ulcer; by which simple process a new centre of growth 
is established, and the sore is healed. The attention of American sur- 
geons was first draw^n to this interesting discovery by the experiments 
of Mr. Pollock, at St. George's Hospital, in May, 1870 ; and in the 
following August I commenced a series of observations in the same di- 
rection at the Charity Hospital, Blackwell's Island, where we have con- 
stantly under our care many hundreds of old ulcers. The results of my 
first experiments were given to the public by my house-surgeon. Dr. 
Williams. ' Of fifty transplantations made either by myself or by Dr. 
Williams, only six were successful — the great disproportion of failures 
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being due to the almost indiscriminate selection of cases, and to the 
great variety of methods which we adopted, our purpose being to deter- 
mine the extent of its applicability, and to ascertain in what manner 
success would be most certainly attained. Since the date of these op- 
erations I have seldom met with a failure, except in those cases in 
which a failure has been predicted from the unfavorable aspect of the 
sore, or the instructions in relation to management have not been fully 
carried out. The following remarks comprise the results of the obser- 
vations hitherto made, and in which nearly all observers concur : — 

The more healthy the condition of the granulations the better is the 
chance of success ; indeed, with perfectly healthy granulations success 
is almost certain. It is not material from what point of the body the 
graft is taken, although it will be found most convenient to take it from 
some portion which is thin and flexible. With a pair of fine mouse- 
toothed forceps the integument is lifted, and with the knife or scissors 
cut out. It is generally considered essential that the areolar tissue and 
fat should not be included in the graft : whether this is a matter of 
consequence or not I am unable to say ; but it is certain that it makes 
no difference how small the piece may be, and it is not necessary to cut so 
deep as to draw blood. IIa^^ng cut out a piece as small as can be con- 
veniently removed, we may proceed to divide it into several smaller 
pieces, nor does the amount of contusion which it suffers in this 
process seem to affect its vitality. After a trial of several methods of 
inserting the fragments, I have arrived at the conclusion, that if the 
granulations are fresh and vigorous, there is no better way than simply 
to lay them upon the surface without attempting to imbed them by 
incisions, nor does it seem to be a matter of any consequence how 
they lie, whether with the raw surface turned in one direction or the 
other. The grafts, when several are inserted simultaneously, should be 
placed at intervals of about one inch apart, as it is observed that the 
limit of growth of each separate piece does not in general exceed a 
diameter of one inch or thereabout. In order to retain them in place, 
I have generally used common adhesive plaster, reinforced by a few 
turns of the roller. If the operation of grafting is made upon the 
lower extremities, it will be necessary to impose upon the j)atient abso- 
lute rest in the recumbent posture. 

The dressings should be permitted to remain undisturbed two or 
three days, when they may be removed, and the sore made clean with 
tepid water and soap, and subsequently bathed with a solution of car- 
bolic acid and water, of the strength of three or four grains to the 
ounce. The subsequent treatment will be the same as for an ulcer 
under ordinary circumstances. 

When the dressings are first removed, what appear to be the grafts 
may be seen lying where they were originally placed, or floating 
loosely about. Sometimes they have disappeared altogether. It is 
thought that these points, whi(!h seem to be the grafts, are only the cnti- 



50 



IIEALI]!«^G OF ULCERS BY TRANSPLANTATIOH". 



cle whicli has been sloughed off from the derma. When they remain 
attached, tlie process of development of new skin cannot be observed so 
accnrately ; but when they have floated away from their original posi- 
tion, we shall notice, first, a slight depression where they were de- 
posited, which depression is in some cases substituted for a correspond- 
ing elevation a few days later— generally, I think, the point remains 
depressed ; second, on about the seventh or tenth day after the grafting, 
the centre of the depression or elevation assumes a bluish- white, opaque 
appearance, precisely like that which I heretofore described as appear- 
ing upon exposed bone when skin is beginning to form. By the aid 
of a glass the increased vascnlarity, and some degree of opacity, may 
be detected at an earlier period. This is the commencement of the 
process of skin -formation. 

At the same moment, also, in which we discover that the transplan- 
tation has been successful, we shall see, in case a graft is placed within 
half or three-quarters of an inch of the margin of the nicer, that skin 
is projecting from the margin toward the graft in the form of a minute 
promontory, so that, if I may be permitted to use a figure of speech, a 
bridge is soon formed in this direction between the island and the i- 
mainland ; in a few days more the graft is lost in the surrounding < 
integument, and becomes in its turn the outer margin of the greatly- / 
diminished ulcer. Finally, all the grafts coalesce, each contributing an "/ 
inch or less to the completion of the cicatrization. 

Mr, Steele, who has contributed an excellent paper to the elucidation ' 
of this subject, is inclined to think that consecutive transj^lantations 
are better than numerous simultaneous insertions, and that each series 
gives fresh life and vigor to the whole surface.' I think also more 
rapid cicatrization is effected when the grafts are inserted not far from 
the margins of the ulcer. 

How far the new skin differs from ordinary cicatricial tissue has not 
yet been fully determined; but it appears thicker and more elastic, 
and it is certainly equally capable of resisting all ordinary destructive 
influences. Like cicatricial tissue, it is devoid of hair-follicles, se- 
baceous and sweat glands. 

Later experiments have shown that success will occasionally attend 
the employment of much larger pieces than were employed by Eever,- 
din. I have succeeded with grafts of the size of a five and ten 
cent piece; but portions are pretty certain to slough, and I doubt 
whether this method possesses any advantages which would justify 
its substitution for the much less painful and simpler method just 
described. 

Mr. Fiddes, of England, claims to have succeeded equally by scat- 
tering upon the open ulcer the epidermis scraped from the surface of 
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the skin with a dull knife. I have not maie the experiment, but Mr. 
Woodman says he has tried, and has had no result. 

Dr. Howard has found that grafts of muscular tissue encourage 
the formation of new skin upon the periphery of the sore, very much 
as do grafts of epithelium.' 

Finally, to complete the narrative of experiments which have been 
instituted up to the present time, a graft has been taken from the leg 
immediately after amputation, and its transplantation has proved suc- 
cessful. Mr, Pollock has failed to generate skin with colored pigment, 
by transplantation from the negro ; but according to the New Orleans 
Picayune, a somewhat doubtful authority in matters of surgery. Dr. 
Nicholson has succeeded, and his white patient is in imminent danger of 
becoming black, inasmuch as " above one-third of the arm is already 
completely negroed." 

Various tlieories have already been suggested in explanation of this 
wonderful process : the most plausible of which seems to be, that the 
epithelial cell contained in the graft imparts to the granulations with 
which it is placed in contact a new and peculiar vital force, by virtue 
\^ of which they are enabled to construct cells of the same character ; in 
Y other words, that we have in this experiment an illustration of the 
^'^ doctrine of assimilation. In my original paper on transplantation for 
K healing old ulcers, I stated several objections to this doctrine ; but on 
V the whole it appears, in the light of later experiments, less liable to 
objections than any other yet suggested. Like all the vital processes, 
however, it is likely to remain for a long time, if not forever, in doubt. 

The range of the applicability of M. Reverdin's operation is not 
limited to the cure of large ulcers. We have already been able to 
substitute it for the usual forms of anaplasty in the case of contractions 
from burns and from other causes, by first dividing the tissues freely, 
and then, when granulations are fully developed, inserting the grafts. 
In this way I have even succeeded in restoring to j^osition an everted 
lid. It is equally capable of preventing contractions and deformities 
of limbs, by its timely interposition. At Bellevue we have covered by 
the same method exposed stumps, which would otherwise have de- 
manded resection. No doubt, also, further experience wall show many 
•additional circumstances imder which it will prove useful. 
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GANGEENE. 
S3rn.— Gangraena, (R. O.) 

Section 1. — Tkatjmatic Gangrene. 

The term " traumatic " gangrene is applied only to those examples 
of local death which are essentially due to local injuries. All the 
varieties of gangrene, including dry gangrene, senile gangrene, and 
hospital grangrene, find often a special provocation or immediate 
exciting cause in some local injury, but their characteristic phenomena 
indicate plainly a peculiar and more or less specific origin. We shall 
iSee, also, that the inflammation resulting from wounds is not the only 
source of traumatic gangrene, consequently it is not always a result or 

termination " of inflammation. 

Traumatic gangrene may be di\'ided into immediate, intermediate, 
«,nd secondary, or that which occurs in the first, second, and third pe- 
riods after injury. 

Immediate traumatic gangrene, or gangrene occurring before 
reaction takes place, is due in most cases to the severity of the original 
injury ; the contusion or laceration being such that the vitality of the 
tissues is from the first completely destroyed, or so much lowered that 
it is impossible that their functions should be restored. 

This species of gangrene may in. many instances be with certainty 
prognosticated from the appearance presented by the parts which are in- 
jured. More or less of the structures implicated in contused, lacerated, 
and gunshot wounds die immediately, or in the course of a few hours, 
and will separate in a few days by the natural process of disintegration 
to which all dead animal matter, exposed to the action of air and mois- 
ture, is subject: the process of separation being expedited and com- 
pleted finally by the act of suppuration. Gangrene thus produced does 
not extend beyond the parts originally injured ; it is self -limited, and 
rarely gives the surgeon much anxiety. 

The treatment will consist in the application of emollients and dis- 
infectants, in order to render the separation as speedy as possible and 
to correct the fetor and the acrimony of the discharges. 

Gangrene may be occasioned during this early period also by the 
tightness of a bandage, or by pressure of any kind. In sucli a case 
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the prognosis and treatment may be easily determined. If death is 
occurring only at the point where the pressure was made, it will proba- 
bly not extend farther ; but if it is presented in the limb below or above 
this point, it may threaten the destruction of the entire limb, and may 
demand, sooner or later, the interposition of an amputation to save the 
life of the patient or to insure the formation of a proper stump. 

Extensive extravasations of blood or of blood and serum, within the 
sheaths of muscles, under aponeurotic fasciae, or immediately subjacent 
to the skin, obstructing by their pressure venous, arterial, and even 
nervous circulation, cause the strangulation and death of the parts in 
a manner similar to pressure from without ; and there are many 
examples in which long and deep incisions at this period are demanded 
to arrest a gangrene already commenced and due to these causes alone. 

Finally, an immediate or primary gangrene may occur, in part from 
tlie severity of the local injury, and in part from the great depression 
of the vital forces of the whole system ; as, for example, while the 
patient is still laboring under shock. In such cases the gangrene 
must be regarded, generally, as a fatal indication. If the patient is 
saved, it will not be by local applications, but by the liberal use of inter- 
nal stimulants and nutritious food. 

In the second, or intermediate period, if gangrene occurs, it is due, 
in most cases, indirectly to the violence of the inflammatory action. I 
say indirectly, because it is probable that inflammation causes death in a 
part only by increasing the effusions, the tumefaction, and the tension 
of the tissues. It is death by strangulation ; and does not differ essen- 
tially from death occurring in the first period as a result of effusions, 
except in this, that the congestions and strangulations are now mainly 
caused by the inflammation. 

Unless we adopt this view of the subject, we shall not undei*stand the 
value and importance of free incisions as a means of relief, and espe- 
cially as a means of prevention. When death from inflammation is 
about to occur, the pain rapidly subsides, indicating an abatement or 
aboHtion of the nervous sensibility of the parts. Incisions made a few 
hours earlier might possibly have prevented this result, but now they 
mil scarcely restore to vitality those structures whose sensation is lost. 
' It is not improbable, however, that they may prevent the extension of 
death to some of those structures not yet completely strangulated. Ex- 
amples are of frequent occurrence in which gangrene, progressing with 
inflammation, is arrested by deep and long incisions ; and the only bar- 
rier to the more universal use of the knife under these circumstances, 
is the danger of wounding important blood-vessels and nerves ; and we 
might add that almost the only limit to its value is found in the fact 
that the effusions of fibrin possess that degroe of solidity, and have so 
far imprisoned the other effusions by sealing up the tissues, that it ia 
impossible to make the incisions sufficiently free to render the unbri* 
dling complete. 
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It frequently happens in these unfortunate cases, that the progress oi 
the death ceases spontaneously when all those tissues which were suffer- 
ing the most acute congestion have sloughed ; and when we are afraid 
to use the knife we await anxiously the result of tliis natural process of 
debridement. 

When sphacelation occurs the vigor of the inflammation usually sub- 
sides, even in those parts considerably remote from the point of spha- 
celation ; and the febrile symptoms assume in general a more typhoid 
character. We do not pretend to explain this fact. Perhaps it is due 
to a nervous exhaustion or depletion, consequent upon the destruction 
of those nervous filaments which are involved in the slough, and which 
exhaustion may extend its influence to the great nervous centres ; the 
effect resembling what is termed the " shock " of injuries. Other ex- 
planations may be offered, but we desire only to notice the fact that the 
inflammation abates, and in itself is not hereafter a controlling indica- 
tion of treatment. It is true that the parts inflamed may continue still 
to perish in some degree from inflammatory action, because it will now 
happen that a much lower grade of inflammation will sufiice to accom- 
plish the same result, but the depressed condition of the general system 
is hereafter the predisposing and the most active cause. We are now 
compelled to substitute stimulating for depressing agents, both as inter- 
nal and external remedies. Wine, brandy, and nutritious broths must 
be employed freely as internal remedies ; and, what is not so easy to 
comprehend, but all experience has united to confirm, the local applica- 
tions must be changed from cold to warm and stimulating. Inflamma- 
tions of low grades are, with few exceptions, best controlled by such 
agents as usually aggravate acute inflammations in healthy systems. 
Cataplasms containing yeast, carbolic acid, the chlorides, the bromides, 
and the terebinthinate oils, represent the class of local remedies appro- 
priate for inflammatory traumatic gangrene. 

A new danger is also from this moment added to those which previ- 
ously existed. The disintegrating animal structures in a state of par- 
tial solution contain an active poison, which taints the living tissues 
upon which it reposes; and which, so long as it contiimes to bathe 
the open mouths of the veins and absorbents, is liable to be taken into 
the circulation, or at least to excite in them an irritation capable of 
being propagated to every part of the body into which these vessels 
ramify. 

In order to combat these dangers it is necessary not only to employ 
freely the antiseptics above mentioned, but also in every possible way 
to hasten the separation and removal of the dead and decomposing tis- 
sues. This we seek to accomplish by poultices and lavements, and by 
clipping away all loose ai^d hanging fillets. 

Gangrene occurring in the third period, or after suppuration is es- 
tablished, indicates usually a renewal of the local inflammatory action 
in consequence of the intervention of a new source of irritation ; or, 
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fi? happens more often, it indicates a serious decay in the vital forces of 
the general system, and is therefore a fatal symptom. 

The question of amputation arising during the progress of traumatic 
gangrene, must be answered by a reference to its origin, progress, and 
the probable causes of its continued extension. If dependent solely 
upon constitutional causes, ainputation can be of no service. If de- 
pendent upon local causes whicli have ceased to operate, it will probably 
cease spontaneously, and amputation is mniecessary. If dependent 
upon local causes whicli continue to act, and whose removal can be 
effected by no other means, amputation is the remedy. To this latter 
class belong some of those examples in which the presence of disorgan- 
izing tissues is plainly infecting the general system and causing local 
deatli by contact, but in which sufficient health still remains to endure 
the shock of an operation. To recognize and appreciate the value of 
all these conditions demands on the part of the surgeon the greatest 
exercise of judgment; but so seldom do the most experienced surgeons 
attain the amount of discrimination requisite to make a proper selec- 
tion, that it has happened, in a large majority of cases where ampu- 
tations were made for progressive gangrene, the patients have not 
recovered ; and in fact the fatal event seems to have been thereby 
hastened. 

Section 2. — Gangrene from Insufficient Supply of Arterial Blood, 

USUALLY DENOMINATED SPONTANEOUS GaNGRENE. 

Under this division of our subject we include gangrene occurring 
as a consequence of the ligation of an artery, as happens occasionally 
after the application of a ligature for the cure of an aneurism ; gan- 
grene from digital or instrumental pressure made for the cure of an 
aneurism ; from the pressure of the aneurismal tumor itself ; from the 
pressure of other tumors ; gangrene caused by the projection of dislo- 
cated or broken bones against arterial trunks ; gangrene caused by 
embolism ; by thrombosis ; by arteritis ; by atheroma and calcification 
of arteries ; by feeble action of the heart, as in cardiac diseases, and 
in certain low forms of fever ; by the sudden abstraction of large 
amounts of blood from the general circulation ; by contraction of the 
extreme arteries, as in ergotism ; by scorbutus. 

Only a few of these forms of gangrene will demand a special con- 
sideration. 

Embolism. Syn — Embolus, (R. O.) 

A small fibrinous clot, which has originally formed in an aneurismal 
sac, or perhaps in the left ventricle of the heart, as a consequence of 
endocarditis, becoming detached, is conveyed through the larger arterial 
trunks, until at some point of bifurcation, or having entered a branch 
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too small to permit its passage, it is arrested. This constitutes an 
embolus. 

Modern researches seem to point to embolism as a very frequent 
cause of paralysis of function, metastatic abscesses, and of fatal disor- 
ganization in various organs of the body ; but in a surgical point of view 
we are chiefly interested in those examples in which the embolus causes 
obstructions of the arteries of the extremities. Usually it is the femoral 
or pophteal artery which has received the fatal clot. In some cases the 
patient has been conscious at the moment of a peculiar sensation as the 
clot escaped from the heart and passed to its destination, and he has been 
able to indicate the point at which it was finally arrested. This has usu- 
ally succeeded some violent effort, as in straining at stool, in child-birth, 
or in lifting. 

The limb is soon affected by a sense of weight, pressure and pain, 
accompanied with numbness, and loss of muscular power. More or 
less speedily, also, according to the degree of obstruction, the extremity 
assumes a purple or mottled color, becomes oedematous, vesicated, and 
sloughing takes place. Usually the gangrene is of the moist variety, 
owing to the suddenness with which the circulation has been interrupted, 
and the consequent presence in the limb at the time of its death of a 
large amount of blood and other fluids. In other cases the toes first be- 
come black, dry, and shrivelled, as in other examples of dry gangrene. 

Treatment. — Amputation is about the only resource ; but before de- 
ciding upon this the surgeon must ascertain satisfactorily the point of 
obstruction, in order that the knife may be applied between the embo- 
lus and the body. He must also convince himself that the action of the 
heart and the condition of the general system encourage a hope that 
the patient can successfully rally from so grave an operation. Unfor- 
tunately, in a majority of cases, valvular or other forms of cardiac dis- 
ease constitute the source, and continue as complications of these serious 
accidents ; and the force of the heart is neither sufficient to establish 
anastomotic circulation at the seat of obstruction, or to enable the 
patient to recover from the shock of an amputation. 

Thrombosis, (R. O.) 

A local coagulation, or the formation of a clot at the point of obstruc- 
tion, is termed thrombosis. In consequence of the presence of an athe- 
romatous deposit upon the interior of the artery, and which is peculiarly 
apt to occur in the later periods of life at the points of bifurcation of 
the large arteries, the fibrin of the blood becomes entangled, and sep- 
arated from the current, forming after a time, but much more gradually 
than in most cases of embolism, a fibrinous clot. 

The most important practical distinctions between embolism and 
thrombosis as affecting the extremities are, that the former may occur 
at any period of life, while the latter is almost confined to advanced 
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life ; the former is generally due to cardiac disease, occasionally to the 
presence of an aneurism, while the latter is generally due to atheroma, 
sometimes to local arteritis ; the former has occasionally been recog- 
nized at the moment of its occurrence by certain peculiar sensations, its 
progress is usually rapid, and its termination almost certainly fatal ; the 
latter gives no premonition of its occurrence ; its progress also is rela- 
tively slow, giving time sometimes for the establishment of a feeble 
anastomotic circulation, and presents therefore a better opportunity for 
conservative and therapeutic treatment. 

Amputation as a final resort, in these cases, has occasionally been 
successful. 

Senile Gangrene. 8ya. — Qangraena Senilis, (R. C.) 

This term is employed, in obedience to the general custom of surgi- 
cal writers, to indicate those varieties of gangrene which depend chiefly 
for their origin upon conditions peculiar to old age. 

These conditions are essentially calcification of the muscular coats of 
the extreme arteries, united probably in most cases with a feeble action 
of the heart, and with more or less atheroma of the larger vessels. 
Feeble action of the heart alone is competent to the production of a 
similar condition, as we find illustrated in those examples which suc- 
ceed low fevers, or copious bleedings. It may be caused by the inter- 
nal use of ergot, as will hereafter be explained, and probably in other 
ways. Again, in advanced life atheroma of the larger trunks occasion- 
ally leads to thrombosis in the manner described in the preceding sec- 
tion, but in this case the gangrene is more acute, and more diffused 
than in the case of the variety now under consideration, and it is not 
usual to classify its phenomena with those belonging to senile gangrene 
proper. 

There are several ways in which senile gangrene may be announced. 

First, a small black or purplish spot may be observed, most often 
upon the inside or end of the great toe, perhaps unaccompanied with 
pain, or with any signs of inflammation, unless there be present a slight 
areolar blush bordering the margins of the discolored spot. In this 
case at first, and during a large portion of the progress of the affection, 
the dead tissues, in consequence of a lack of fluids, do not disintegrate, 
but become dried and mummified like a piece of dried beef. When 
the parts are in this condition it is termed " dry gangrene." 

Second, and very rarely, examples of senile gangrene have been re- 
ported, in which the local death was announced by a white and shrivelled 
spot. I have seen gangrene of the toes commence in this manner in one 
case, where it was caused by the pressure of a fragment of bone upon 
the popliteal artery, while at the same time the foot was kept elevated ; 
and in a second example a white, shrivelled, and insensible spot upon 
the front of the leg announced the commencement of gangrene after 
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I had tied the femoral artery for a traumatic aneurism. It has iK.t 
happened to me, however, to see senile gangrene commence in this 
manner. 

Third, the occurrence of gangrene, unaccompanied with any recog- 
nized local provocation, may be preceded by pain, some swelling, and 
vesications, and in such cases the local death results usually, yet not 
always, in speedy disintegration, constituting a variety of " moist gan- 
grene." 

Fourth, senile gangrene, presenting all the features belonging to the 
third variety, may be preceded by some slight injury, such as the chaf- 
ing of a tight boot, causing, perhaps, a superficial excoriation ; and in 
its early stages it may scarcely be distinguished from such a moderate 
erysipelatous inflammation as often results from similar accidents at 
all periods of hfe. 

In whatever manner the gangrene commences, after it has fairly set 
in, the parts in the vicinity become mottled, purple, and red ; and dusky 
red lines are seen sooner or later extending up the limb. The pain 
also becomes acute, and is accompanied with a sense of heat or of 
burning in the parts. Sometimes the neighboring lymphatic glands 
enlarge. The general system is in the progress of the malady consid- 
erably disturbed, causing great restlessness and continued watchfulness. 

Spontaneous separation may occur after the destruction of a single 
joint, or of a single toe, or it may not take place until it has reached 
the ankle or knee-joint. Usually the patient sinks under the protracted 
irritation, and the septicsemic intoxication, before the gangrene has 
reached this latter point. 

Treatment. — In regard to the local treatment of senile gangrene it 
would be impossible to establish precise and absolute rules, inasmuch as 
the local symptoms are found to vary so greatly in different cases. In 
general it may be stated that warm and moderately stimulating applica- 
tions afford the most relief to the burning and lancinating pains which 
so often accompany these affections. The unguentum resinjE, spread 
upon a piece of thin muslin cloth and overlaid with cotton-batting, forms 
an excellent dressing. Equal parts of the balsam of Peru with sweet 
oil, or carbolic acid in the proportions of one drachm to the pint of sweet 
oil, are equally appropriate. Occasionally, to facilitate the separation 
of the dead tissues, and especially when the inflammation is more acute, 
yeast poultices are required. 

On the other hand, we have every now and then met with cases in 
which cool water lotions, either with or without the addition of opium, 
have afforded the most relief. 

The general treatment must be in all cases sustaining, and especial 
care should be taken to encourage digestion. A mixed vegetable and 
meat diet, with porter or some agreeable stimulant, in moderate 
quantities, will contribute to this end. If possible, the patient should 
be permitted to ride in an open carriage daily. 
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To procure sleep and to alleviate the pains, opinm in some form has 
always been found necessary. Solid opium, McMunn's elixir, or 
Squibb's liquor compositus are preferable for these purposes to the 
tincture of opium or to any of the preparations of morphine, in so far 
as they are less liable to cause nausea and to impair digestion. 

Amputation made during the progress of the gangrene is seldom 
successful. In case, however, it is decided to adopt this expedient as a 
final alternative, the amputation should be made so high as to render it 
probable that it is above the point where the arteries have undergone 
any serious degeneration. Amputations of the leg for senile gangrene of 
the foot are most often successful when made at or near the knee-joint ; 
indeed, as a rule, experience has shown that the knee-joint ought to be 
considered the point of election. 

Gangrene from the Use of Spurred Rye. 

Many years since, M. Tessier, by request of the Royal Society of 
Medicine of Paris, instituted a series of experiments and observations, 
which established beyond controversy the fact that ergot was capable 
of producing a species of dry gangrene, resembling very closely the dry 
varieties of senile gangrene, and that this fungus was its most common 
cause in various parts of France, Switzerland, and Germany, where 
damaged rye was much eaten. Subsequent observations have still fur- 
ther confirmed the statements made by M. Tessier. 

The peculiar effect of ergot in the production of gangrene is attri- 
buted to its well-known power of causing contraction of the involuntary 
muscular fibres, and which seems to extend to the extreme vessels of 
the arterial system. 

In the few examples of gangrene from this cause which have come 
under my notice, the fingers have been more often the seat of the mal- 
ady than the toes. It has shown also a greater tendency to limit itself 
by early separation from the sound tissues than is usually observed in 
cases of senile gangrene. 

Gangrene from Scorbutus. 

In the month of September, 1862, I was permitted to see in the Ar- • 
mory Square Hospital, at Washington, under the charge of Surgeon 
Bliss, U.S.V., nine examples of dry gangrene in soldiers belonging to 
the Army of the Potomac, which were manifestly the result of a scorl3u- 
tic taint. The men who were thus attacked were all new recruits, and 
most of them were quite young. They were from the farming districts 
of Kew England, and had been in the service only about three months, 
during which time they had been subjected to no particular hardships 
either in marching, fighting, or exposures to inclement weather. No 
fevers or other sickness had preceded the attack. In no instance were 
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the men able to assign any cause ; but upon inquiry it was ascertained 
that during these three months they had been confined ahnost entirely 
to either salt or fi-esh meat, and hard bread. 

The gangrene assailed both fingers and toes ; and in most of the ex- 
amples it was arrested after having involved one or two joints. I 
have been since informed that in no instance did it cause death. The 
surgeon in charge entertained the same views as myself as to the cause, 
and they were therefore fed liberally with vegetables and other anti- 
scorbutics. 

Among all the cases of scorbutus which came under my notice dur- 
ing the war of the rebellion, and they were very numerous, especially 
in the Western armies, no other examples of dry gangrene were seen by 
me ; but the condition of these troops was in some respects pecuhar. 
They came fi-om rural districts, and had been all their lives accustomed 
to an abundance of potatoes and of other vegetables, with milk, butter, 
fresh bread, etc. The change of diet was therefore greater than soldiers 
are in most cases subjected to ; it was also protracted and unusually 
sudden. 

Section 3. — Hospitai^ Gangkene. 

Syn. — Gangrsena Nosocomiorum, (R. C.) 

The following remarks on hospital gangrene, made by my son, now 
deceased, while he was Acting Assistant Surgeon, U.S.A., and after 
he had enjoyed remarkable opportunities for observing the causes, prog- 
ress, and treatment of tbe malady, both on the field and in hospital 
practice, were published originally in my treatise on military surgery. 
They accord with my own experience, and receive my unqualified en- 
dorsement. I trust, therefore, no apology will be required for their 
introduction into this volmne. 



Hospital gangrene is the name given to a peculiar form of conta- 
gious phagedenic ulceration, whose causes, symptoms, pathology, diag- 
nosis, prognosis, and treatment will form the subject of the present 
chapter. 

Causes — These are of two classes ; namely, general or predisposing, 
and special or exciting. To briefly describe the former, we should 
simply mention all infringements of any well-known sanitary law; 
as including nearly, if not all, of the general influences favorable to the 
production of this disease. This, of course, comprises all errors in the 
location, ventilation, and police of institutions devoted to the care of a 
collection of sick and wounded ; for it is only in an aggregation of 
cases that we ever meet with hospital gangrene. 

Although overcrowding, bad ventilation, and want of cleanliness are 
too frequent causes of this form of phagedaena, still it is a well-biown 
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fact that severe and protracted epidemics of the disease have been 
inaugnrated in hospitals whose locations were most healthful, and 
where all sanitary rules were obeyed with the utmost exactness. Such 
was the case at the De Camp and McDougall general hospitals, during 
the summer of 1863, then under the excellent management of Surgeons 
Simons and Bartholow, U.S.A., respectively. 

To the above must be added all those predisposing causes which may 
exist in the patient himself. For example, a patient with a scorbutic 
taint, an enfeebled constitution, or a nervous system depressed by the 
effects of a severe operation, or by the administration of chloroform, 
would, other things being equal, be more prone to contract hospital 
gangrene than his more robust comrade. This rule is, however, subject 
to exceptions, for I have repeatedly seen the disease attack the most 
healthy among a number of patients, leaving the ansemic and feeble 
untouched. 

Some writers have claimed that certain seasons of the year were 
more favorable than others to the production of this disease. This 
statement has, I think, not been sustained by the observation of our 
army surgeons during the present war. It has prevailed in the hos- 
pitals at Nashville, Louisville, Murfreesboro', and elsewhere, at all 
seasons, and with an intensity more in proportion to the number of 
patients than to the time of year. For example, during the extreme 
cold of the winter of 1862-3, hospital gangrene suddenly made its 
appearance, under my personal observation, at the U.S.A. General 
Hospital, at Central Park, in this city. I am confident, however, that 
a veiy moist atmosphere has an injurious effect upon all suppurating 
wounds. I have repeatedly seen this illustrated in my wards at the 
McDougall General Hospital, where, on three different occasions, all 
the wounds under treatment put on an unhealthy action, many becom- 
ing gangrenous simultaneously, or nearly so ; this occurrence evidently 
depending upon protracted periods of wet weather, which existed pre- 
vious to each appearance of the unhealthy action in the wounds. This 
fact is easily explained, when we reflect that the probable cause of this 
form of ulceration is the presence in the air of the products of putre- 
faction, and that a moist is more favorable than a dry atmosphere to 
the formation of this material. The fact that we meet with this disease 
in mid-winter, might seem to conflict with the theory that it is depen- 
dent upon the presence of putrefactive material in the atmosphere; 
this discrepancy, however, is easily explained, when we come to con- 
sider that the wards of a hospital may contain in winter air which, heated 
by artificial means and rendered moist by the exhalations of a damp 
cellar, or from other sources, may be equally productive of decay in 
animal tissues, as the air of the hottest summer months. The plant in 
the hot-house flourishes as well in winter as in summer, provided only 
the air from which it derives its nourishment is supplied with the 
necessary warmth and moisture. The patients in our hospitals are 
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rarely exposed to tlie vicissitudes of the seasons, the air in the wards 
being carefully equalized at all times. Hence the air which surrounds 
a patient in winter is often more unwholesome than that which he 
respires in summer, for the reason that in winter ventilation is fre- 
quently omitted, in order to keep the air at a certain temperature ; or, 
in other words, a quantitative analysis of a specimen of air taken from 
a room containing a number of suppurating wounds in winter, would 
reveal as large a quantity of the products of putrefaction present, as a 
similar analysis in the same locality in midsummer, provided that ven- 
tilation had been wholly, or even partly, sacrificed to warmth. 

We now come to the consideration of the special or exciting causes. 
Of these, the most important are contagion and infection. No one 
now doubts that hospital gangrene is contagious. It can be conveyed 
from one individual to another by inoculation with the same certainty 
that attends the process of vaccination. Pouteau, a celebrated French 
surgeon, at that time a dresser at the Hotel Dieu, accidentally inocu- 
lated a scratch upon his finger, while attending a case of this kind. 
"Within a few days the characteristic slough had appeared and was only 
arrested by the most active measures. The poison adheres with great 
tenacity to dressings, or other substances, once impregnated. Guthrie 
relates that some lint which had been used in these cases at Paris was 
taken to Holland, having been previously thoroughly washed, dried, 
and bleached. When it came to be used in Holland, it was found to 
infect every wound or ulcer to which it was applied. 

Hospital gangrene may be generated in a wound by reason of the 
presence of any decomposing cpagula or product of inflammation. It 
may owe its origin to the irritation caused by a spiculum of bone, a 
shred of lint, or other foreign substance ; sudden exposure of the part 
to excessive cold, a hardened poultice, an acrid lotion, or a direct injury, 
can often be assigned as the exciting causes of this disease. The 
indiscriminate use of sponges, basins, and towels is, for obvious reasons, 
a fruitful source of hospital gangrene. 

The disease is infectious ; that is to say, it may be communicated 
from one person to another without the intervention of absolute contact. 
This fact has been indubitably settled by the evidence of a large num- 
ber of clinical observations. 

In a given case, we shall almost always find one or more of the local, 
combined with a variable number of the general causes enumerated, 
concerned in its production. 

The type of the disease varies with the number, quality, and inten- 
sity of the general causes which are combined to produce and maintain 
the different epidemics. 

The symptoms are both local and constitutional. The former, being 
oy far the more important, will claim our first attention. 

Local Symptoms.— Hospital gangrene may attack a wound in any 
etage of its history, from the day of its receipt to a time when its 
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cicatrix is nearly formed. It may attack an ulcer of any variety, from 
the highly inflamed nicer, the result of a burn, to the indolent and 
intractable sore which we meet with in old and enfeebled patients. It 
may be the result of inoculation, and it may be generated where, to all 
appearances, there is no abrasion of even the cuticle. 

In all instances, with the exception of the two last mentioned,' the 
local appearances are very nearly uniform, and for the sake of conve- 
nience will be described under three classes, namely : those character- 
izing the periods of invasion, of full development, and of decline, 
respectively. 

Wlien hospital gangrene invades an open wound or sore, it first 
makes its appearance by dotting the part with blackish-gray points, 
distributed at intervals over its surface. The healthy secretion of the 
part is suspended. The edges of tlie wound are livid, slightly raised, 
and everted. The lividity of the edges extends a few lines, where it is 
met by a broad erysipelatous areola, showing capillary congestion and 
stagnation. There is discharged, at the same time, a small but variable 
quantity of a thin sanious fluid. The whole part now exhales a very 
olfensive and penetrating odor. The above signs sufliciently character- 
ize the stage of invasion, which occupies a period of from six to twen- 
ty-four hours. The grayish spots soon multiply and aggregate, com- 
pletely covering the part with a pulpy tenacious mass, through which 
the ichorous fluid is being discharged in small quantities. The edges 
present a livid and sharply defined appearance. If not of a circular 
form, the circumference represents a circle with the segments of smaller 
circles ingrafted upon it. The slough, meeting with less resistance 
from the loose areolar tissue, burrows under the integuments, leaving, 
in some instances, a narrow portion only of sound skin bridging the 
excavation ; more often, however, the ulceration extends only to the 
depth of a few lines beneath the skin, forming pouches, in which the 
debris of the slough are apt to accumulate. Sometimes the gangrenous 
slough is projected from the surrounding tissues, presenting the appear- 
ance of a fungoid growth. In cases of this variety, however, the mass 
is soon levelled down by the rapacious ulcer, and presents the usual 
excavated appearance, unless, as I have seen, the disease be arrested 
while the slough is still in this position. 

When hospital gangrene invades the track of a ball it frequently 
occasions large excavations underneath the skin and other tissues, out 
of sight, which will, unless the surgeon is forewarned by experience, 
escape his observation, until suddenly the skin, which has already be- 
come discolored, gives way and reveals an extensive gangrenous cavity, 
with the tendons, vessels, and nerves, perhaps, cleanly dissected, and 
Btretched across from side to side. 

Should it make a successful attack upon the muscular structure, we 
may see shreds of this fibre eroded and depending from the slough. 
The mass evolves a penetrating stench, which needs only to be perceived 
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to be recognized. The phagedsena now rapidly extends in all diree- 
tions, but particularly in the direction of the cellular planes. Thus 1 
have seen the muscles of the lower extremities exposed for a width of 
four inches, and from the trochanter to the malleolus, as the result of a 
slough of this character. The disease occasionally extends to the bone 
itself, producing extensive caries. 

A wound presenting these appearances might be said to be in the 
stage of full development of hospital gangrene. Each new case, how- 
ever, may present some peculiarities and anomalies in its minute ap- 
pearances, which are to be learned from experience more than from 
any description which can be 

The gangrene now progresses rapidly, unless arrested. I found the 
average duration of the disease during an epidemic occurring under 
my observation, to be sixteen days ; but it is not to be expected that an 
average based upon any other set of cases would correspond precisely 
with this, inasmuch as the disease is not self-limited, and its duration 
depends entirely upon the success of the treatment adopted. 

In case our treatment is successful, the stage of decline is soon ush- 
ered in. This is characterized by a sudden and complete evolution of 
the slough, revealing the bright healthy granulations which rapidly 
repair the injury ; or the surface presented is simply muscular fibre, 
smooth, red, destitute of covering of any kind, and without secretion 
or granulation. 

'When hospital gangrene attacks an unbroken surface it generally 
appears as a vesicle. This soon breaks, discharges a thin sanious fluid, 
and leaves a surface covered with the characteristic slough. It is some- 
times first noticed as a bluish spot upon the integument. Although 
differing in their primary appearances, these varieties assume the char- 
acter of the former and more common class, as soon as there is an open 
surface exposed. After the slough has once made its appearance, no 
matter what may have been the character of its origin, the history of 
its subsequent development is uniform with that which has been de- 
scribed as belonging to the first variety mentioned. 

Constitutional Symptoms. — These are in general conceded to be 
in a great measure dependent upon the local difficulty. They consist 
chiefly of pain, loss of appetite, great exliaustion, febrile action, diar- 
rhoea, and sometimes delirium. Dr. M. Goldsmith, Surgeon, U.S.Y., 
a gentleman whose experience and research in this disease render his 
opinion of great weight, makes the following statement as the result 
of his observations : — " The disease could in no case be said to have a 
constitutional origin. In no case did the constitutional symptoms 
precede the local disease, or continue after the gangrene had been 
arrested." My own experience fully confirms the truth of this obser- 
vation. 

The pain, when present, is described by the sufferer as gnawing and 
biting, and is sometimes very excruciating. 
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The patient generally loses his appetite at the outset of the disease, 
and does not recover it until the sloughing is finally arrested. 

Fever is by no means a uniform symptom, but, when noticed, is 
marked by a frequent thready pulse, insomnia, and sometimes delirium. 
It always partakes of the asthenic or typhoid type, and demands stim- 
ulants and nourishing diet. 

Pathology. — There is no certain knowledge in regard to the pathol- 
ogy of hospital gangrene. Clinical observations have pointed to the 
fact that the malady is, in the first instance, local, and that the con- 
stitutional symptoms are in a great measure dependent upon the fact 
that some part, either of the products of the sloughing process or of 
the original morbific material, is absorbed or introduced from the 
affected part into the general system. The occurrence of pyaemia, and 
the great constitutional disturbances which are the frequent accompani- 
ments of this disease, plainly confirm this observation. 

I am convinced that hospital gangrene can be generated, de novo, 
only where there is a number of suppurating wounds in close relation 
to each other ; that under these circumstances, the peculiar poison or 
fomites is produced. What is the nature of this poison, and upon what 
it depends for its peculiar power, we are as yet ignorant. Microscopi- 
cal examinations of the slough reveal the debris of tissues, but no 
peculiar living organisms. Dr. J. J. AVoodward, U.S. Army, writes to 
the Surgeon-General, that a microscopic examination of the slough 
failed to reveal "any cryptogamic organisms, except the ordinary 
vibrios, which are to be observed in every decomposing animal sub- 
stance." 

The pathological relations of hospital gangrene to diphtheria, ery- 
sipelas, pyaemia, and gangrenous scarlatina, have been the subject of 
much research and discussion. The point is, however, far fi'om being 
settled, and possesses but little value in a practical point of view. 

Diagnosis. — Keeping in mind the marked character of the slough, 
and a few of the more prominent of the local symptoms, we will rarely 
fail to distinguish hospital gangrene from any of the common forms of 
phagedenic ulceration or erysipelatous infiammation. The disease has 
few, if any, of the characteristics of either form of common gangrene, 
and hence will never be confounded with them. 

Prognosis. — In 1787, Pouteau wrote that public hospitals had better 
be abandoned, inasmuch as the frequent occurrence in them of hospital 
gangrene had rendered them rather a scourge than a benefit to humanity. 
In 1813, however, an entire revolution of feeling on this point took 
place, by reason of the introduction of local caustic applications in the 
treatment of these cases, by which means they were transformed into 
comparatively harmless occurrences. I am confident that, if the statis- 
tics of all the U.S. Army Hospitals in reference to this disease were to 
be collected, the mortality shown would be considerably less than five 
per cent. Such a result would contrast remarkably with the statistics 
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furnished by the campaign on the Spanish Peninsula in 1813, where 
out of 1,614 cases, 520, or nearly one-third, proved fatal. The treat- 
ment relied upon at that time consisted in bloodletting and the admin- 
istration of mercurials. 

Treatment. — The treatment of hospital gangrene naturally divides 
itself into prophylactic, constitutional, and local. 

The prophylactic treatment consists in the avoidance of all the general 
and specitic causes which are known to be in any way concerned in the 
production of this disease, and in the use of disinfectant agents in the 
management of any aggregated number of suppurating wounds, a 
bountiful supply of wholesome air, a rigid system of police, and a nu- 
tritious diet. 

The proper location of sinks in relation to the hospital wards, and 
the free use of the chloride of lime or of some other disinfectant in 
them when they are necessarily placed in close juxtaposition to a ward, 
are matters also of vital importance. 

In the dressing of wounds great care should be exercised to keep 
them free from any accumulation of pus or of coagulated blood, and to 
remove immediately to a distance, or, what is better, burn all lint, ban- 
dages, or other dressings, as soon as they have been taken off from a 
suppurating surface. Their presence in the wards, for a few hours 
■only, may be sufficient to produce hospital gangrene. In short, a 
reference to the enumeration of the general and local causes will 
give a ready key to the subject of the prophylactic treatment of this 
disease. 

I believe that there is now but one opinion in regard to the means to 
be adopted in combating the constitutional symptoms presented during 
the rise, progress, and decline of hospital gangrene, l^o one now 
thinks of recommending bleeding, or depletion by any method, or at 
any stage. Experience has established the rule that the patient must 
be sustained from the first period of the disease to the last. Wine, 
porter, and other permanent and diffusible stimulants are generally 
used, in conjunction with iron, quinia, and beef -tea. As to the quan- 
tity and kind of alcoholic stimulants to be given in a certain case, this 
must be decided by the previous habits, by the taste, and by the incli- 
nation of the patient. I have found that strong milk-punch, made 
either of brandy or whiskey, is by far the most agreeable and efficient 
mode of administering stimulants in a large majority of cases. In case 
beef -tea or beef -essence is not relished by the patient, eggs and other 
nutritious food should be substituted. 

We now come to the most important part of the treatment, namely, 
the local applications. These are many, and vary in simplicity of pre- 
paration from the actual cautery to the elegant combinations of the 
permanganates and bromine. We will not attempt to enumerate the 
more obsolete of the local applications, but refer more particularly 
and minutely to those which the clinical experience of comjiaratively 
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recent dates has proved to be the most efficacious. Xitric acid hag 
been used with some success, both in a pure state and dihited. Creasote, 
pyroligneons and strong acetic acids have been advised by some. 
Nitrate of silver has sometimes been successful in arresting the progress 
of the sloughing. My own experience has convinced me of the supe- 
riority of bromine over any other preparation as a local application in 
hospital gangrene. We are indebted to Dr. M. Goldsmith, Surg., 
U.S.V., for the introduction of this valuable agent. In order to obtain 
the full and complete effects of bromine, it should be applied carefully 
and thoroughly. The following practical hints, suggested by Dr. Gold 
smith, most of which have been confirmed by my own experience, 
should be observed in the application of this agent : — 

1st. If the operation promises to be a painful and tedious one, Dr. 
Goldsmith advises that the patient be rendered insensible by the use of 
an antesthetic. This I consider of doubtful propriety, inasmuch as I 
regard the depressing influence of chloroform as a predisposing cause 
of the disease. 

2d. The wound, having been carefully cleansed by thorough spong- 
ing with warm w\ater and soap, should be freed from all dead and 
gangrenous tissue by means of a scalpel or scissors, aided by the 
forceps. The healthy tissue should be denuded as far as possible. 

3d. The surface to be treated should noM^ be thoroughly freed from 
moisture. This is most readily done with a swab of lint on the end of 
a probe, with which the surface is carefully dried. Do not omit to 
penetrate the pouches and recesses. 

4th. If the pure bromine be used, a small glass pipette should be 
introduced into the bottle containing the liquid, and then, being car- 
ried to the surface to be cauterized, thoroughly applied to every part. 
Cavities may be reached by means of small portions of lint dipped in 
the bromine, and then carried by means of an eyed probe, or a pair of 
forceps, into the desired positions. 

5th. It is frequently beneficial to paint the surrounding tissues to the 
extent of an inch, perhaps, with a solution of the bromine ; using a 
drachm of the bromine in four ounces of water. 

6th. Immediately after the application of the bromine an emollient 
poultice should be applied. This tends to allay any undue irritation, 
and favors the speedy evolution of the slough. 

There are three different preparations of bromine which have been 
employed. Dr. Goldsmith first employed a solution of the bromide of 
potassium and bromine, or the compound solution. After using this 
for some time, he at length resorted to the pure brominium, and very 
soon arrived at the conclusion that this was the only form in which it 
should be used. I have used both the compound solution and the pure 
bromine, and do not hesitate to express my preference for the latter 
article. ^ I have also used a dilute solution of the pure bromine, in the 
proportion of a drachm to e\a:ht ounces of water, with i^reat benefit. 
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as a disinfectant and prophylactic dressing to be applied to unhealtby- 
lookiug wounds. 

After having carefully applied bromine to a case of gangrene, we 
find that the part smells perfectly sweet and clean. If there is any 
trace of the odor remaining, we may be sure that our application lias 
not been thorough. 

The fumes of bromine, given off as a dense red vapor when a bottle 
of this liquid is unstoppered, furnish us with an invaluable diffusible 
deodorizer in wards where the emanations of a large number of sup- 
purating wounds render the atmosphere fetid. 

The permanganate of potassa is scarcely inferior as a local applica- 
tion in this disease. Dr. Hinkle, Act. Assist. Sutg. U.S.A., has the 
honor of having first introduced this valuable agent to the notice of the 
j)rofession. Dr. Hinkle also recommends that the salt shall be given 
internally in the form of a solution, giving from one to three grains 
every twenty-four hours. He attributes to it the power of " a tonic 
astringent, an oxygenator, and vivifier of the blood." " Locally," I 
quote his words, " the concentrated solution was applied as an eschar- 
otic, with a hair pencil, over the surface of the wound, even extending 
its application over the cuticle four inches beyond the seat of the wound. 
After the wound was carefully pencilled, lint, saturated with the dilute 
solution, was applied, and the dressings repeated every three or four 
hours." The " permanganate salts," or " disinfectant," is now supplied 
by the U.S.A. Med. Department. The liquid is of a purplish-black 
hue, and very dense. The bottle containing the substance is supplied 
wdth a label giving full directions for use. 

Monsell's solution of the subsulphate of iron has also been recom- 
mended, and clinical experience has shown it to be a valuable agent in 
the treatment of this disease. "Wlien we have not other means at our 
command, we may employ the pure tincture of iodine, applying it to 
tlie surface with a camel's-liair pencil ; and with confidence that we 
shall thus arrest the disease, but perhaps much more slowly than with 
some other remedies. 

Dr. Hachenberg, A. A. Surg. U.S.A., has recently recommended 
the use of spirits of turpentine. He advises that it should be applied 
thoroughly every three hours. Dr. H. claims that this remedy possesses : 
a superiority over most of the others in use, on the following grounds: 
" 1st. Its permeability. 2d. It is a ready solvent of the broken-down , 
adipose tissue of the wound. 3d. It has local alterative, stimulating, j 
and sedative effects. 4th. Its anti-zymotic properties. 5th. It is an- ; 
tiseptic and styptic. 6th. It is non-escharotic in its effects. It causes i 
no immediate or chemical eschar, as do bromine, nitric acid, and some 
other remedies, which are often the means, unhappily, of the retention 
of vitiated secretion in the wound." 

The rules suggested for the application of bromine and potassa are 
equally applicable to any of the agents which may be employed. The 
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c'fii('at'y of the remedy depends, in a great measure, upon the care and 
completeness with which it is applied. 

The following is a statement of cases which occurred at the McDou- 
gall General Hospital during the summer of 18G3, and illustrate, tc 
some extent, the comparative efficiency of the different agents employ- 
ed. The solution of bromine referred to was one drachm of the pui-e 
bromine to eight ounces of water, and was not the " compound solution" 
first used by Dr. Goldsmith. Subsequent to the preparation of these 
tables, having had a personal interview with Dr. Goldsmith, I began 
using the pure bromine, and with much better effect than I had experi- 
enced with the solution. 

Whole number of cases treated, 33. 

Of these but two were attended with fatal results, and these some 
days after the gangrene had been arrested. In one case the patient 
died from exhaustion, the result of extensive suppuration in the 
knee-joint, the wound having been in perfectly healthy condition 
for several days. In the other case the patient died from dysen- 
tery, his wound having put on a healthy action two weeks before his 
decease. 

In one case, where nitric acid was used, the disease was not arrested, 
and at the end of ten days it was found necessary to amputate the 
leg above the knee. The stump healed by the first intention. The 
average duration of all the cases under all treatments amounts to 
12 days. 

Number treated with nitric acid, ... 18. 
Average duration of disease, .... 16 days. 
Number treated with sol. bromine, ... 14. 

Average duration, 6 days. 

Number treated with iodine, 1. 

Average duration, 7 days. 

The cases were under the care of Drs. Caldwell, Peck, Graves, and 
myself, respectively, and the sanitary surroundings were as nearly 
similar as could be possible. We were all agreed upon the constitu- 
tional treatment, which consisted in good diet, whiskey, and iron. The 
figures show strongly in favor of the use of bromine. 

General Remarks. — Amputations performed during the progress of 
hospital gangrene are, as a general rule, disastrous, for the following 
reasons : The patient is in no condition to rally from the effects of the 
operation, and the stump is exceedingly liable to be attacked with the 
disease for the arrest of which the operation was performed. Excep- 
tions to this rule are rare. 

The ligation of arteries is sometimes demanded and should always 
be performed, without reference to the probability of the disease again 
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attacking the artery. Dr. George K. Weeks, Surg. U.S.Y., makes the 
following remarks in this connection :— " I have tied the anterior tibial 
artery upon the face of a gangrenous stump, and arrested the process 
by the use of bromine, and the patient recovered as well as by a pri- 
mary operation. The brachial and dorsalis pedis arteries were tied 
under the same circumstances, with the same result."— Eos- 
tmgs Hamilton, Jr., M.D.) 



CHAPTER V. 
TETANUS, (R. O.) 

There are two forms of this malady, differing more in their mode of 
causation than in the symptoms by which they are characterized. They 
have been named idiopathic and traumatic. 

Idiopathic tetanus is that form which arises from general, constitu- 
tional, or internal causes, and has no dependence upon a wound or ex- 
ternal injury. These causes are substantially the same with those which, 
when found to precede or accompany traumatic tetanus, are called 
" predisposing." Among them have been enumerated cold, dampness, 
heat, and dysentery. It has been kno"wn to be occasioned by gastritis, 
intestinal ulcerations, hernia, pericarditis, pulmonary abscess, disease 
of the mammae, uterine irritation, an emetic, nux vomica, cicuta, and 
various other acrid poisons. 

There is a variety of idiopathic tetanus, also called trismus nascen- 
tium, trismus infantum, or " nine-day fits," which is common and ex- 
ceedingly fatal in the West India Islands, and in the Southern States of 
our confederacy, especially among the negro children. In the rocky 
Yestmann Islands, on the south coast of Iceland, with a population of 
only one hundred and fifty persons, one hundred and eighty-six infants 
perished from this cause in the space of twenty-five years. Dr. Joseph 
Clark says that in the year 1782, of 17,550 children born in the Lying- 
in Hospital of Dublin, 2,944 died from this cause alone within the 
first fortnight after birth. Its most frequent causes are insufiicient 
or unwholesome milk, filth, and exposure to inclement weather. We 
have seen it occasioned in one instance by a dose of castor-oil. It 
is said also to be produced sometimes by injury sustained in the liga- 
tion of the umbilical cord. These latter examples must be regarded 
as traumatic. 

Traumatic tetanus, or that which originates directly from a wound, 
Is divided into acute and chronic, of which the former is much the most 
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frequent. It might be more proper to regard these two forms as only 
different degrees of the same malady. 

The causes of traumatic tetanus are predisposing and exciting. 

The predisposing causes are mental depression, climatic influences, 
such as excessive heat, sudden vicissitudes of weather, and especially a 
rapid change from hot to cold and damp weather, — it is more frequent 
in spring and autumn than in summer or winter, — exposure of a portion 
of the body to cold drafts of air, an irritable temperament, physical ex- 
haustion, disorder of the stomach or bowels, a scorbutic taint, etc. 

The exciting causes are wounds, especially compound fractures, in 
which spicula of bone press upon nervous trunks ; wounds accompanied 
with unhealthy suppuration, gangrenous sores, or those which from 
neglect are not kept properly cleansed ; laceration, contusion, partial 
division, or the ligation of a nerve. 

It has been known to be occasioned by cutting a nail or a corn too 
closely, by stubbing the toe, by abrasion from wearing tight boots, by a 
wound of the gums, by a laceration of the fourchette in labor, by the 
sting of bees, by the stroke of a schoolmaster's ferule, by salivation, the 
introduction of a seton, the injection of a h3^drocele, the lodgment of a 
fish-bone in the fauces, the application of a scarificator in cupping, the 
ligature of arteries, ligature of the umbilical cord, burns, and the excision 
of tumors. In one instance we have known chronic traumatic tetanus 
occasioned by the prick of a needle. 

Gross observes that the effect of cold air in the production of tetanus 
is well illustrated by an occurrence which took place after the battle of 
Ticonderoga, in 1758, The wounded were exposed, the whole night 
after the action, in open boats upon Lake George, and the consequence 
was that nine of them died of this disease. During the war of 1812 
" most of those wounded by fire-arms on board the frigate Amazon, be- 
fore Charleston, were attacked with tetanus on the fourteenth day ; " the 
weather, which had been warm and dry, having changed suddenly to 
cold and wet. 

Dr. Miner, of Buffalo, in a paper on Tetanus,' informs us that, accord- 
ing to the United States Census returns of 1850, the recorded examples 
of tetanus in the several States during the ten preceding years present- 
ed the following remarkable contrasts. In the 6 New England States, 
19 cases; ISTew York State, 23, — total 42. While in the southern tier of 
States, lying adjacent to the Gulf of Mexico and to the mouth of the 
Mississippi, 23 occurred in Georgia; 6 in Alabama; 60 in Mississippi; 
and 215 in Louisiana. " Of the whole number in the United States, 
694, there were 367 among children under one year of age, this includ- 
ing the negro children who died of trismus nascentium." 

The period of incubation, or the period which elapses between the 
receipt of the injury and the invasion of the disease, varies from a few 
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hours to several weeks, but its most common period of invasion is from 
the third or fourth to the twenty-second day. Sir James McGregor 
says it never appears after the twenty-second day, but several cases on 
record prove the incorrectness of this statement. 

The premonitory symptoms are rarely of a character so definite or 
peculiar as to indicate plainly the accession of this malady. In some 
cases the unhealthy appearance of the wound, increased pain, twitch- 
ings of the muscles, mental depression, wakefulness, and a general 
malaise, might awaken a suspicion ; but these circumstances, so com- 
mon in the history of most severe injuries, could not properly be rehed 
upon as indications of the approach of a complication so exceedingly 
rare. Pain, or simply at first a sensation of oppression in the praicordial 
region, is often present in the earliest stage of the malady, but it is by 
no means so constant a prodrome as some writers have supposed. 

The symptoms which characterize its actual accession are fugitive 
pains and stiffness about the muscles of the face and neck, observed 
first, in most cases, upon the side corresponding to the wound. The 
patient is unable to open his mouth freely, the angles of the mouth and 
eyes are drawn aside, he swallows with some difliculty, especially fluids, 
and the muscles of mastication are rigid. 

When the disease has progressed no farther than this it is called 
trismus, or lock-jaw, and in mild cases it is sometimes arrested at this 
stage. 

More often, however, the disease steadily advances; a severe and 
fixed pain shoots from the ensiform cartilage to the back, accompanied 
with difficult and convulsive breathing, in which the muscles of the 
glottis are also implicated ; the walls of the abdomen are liard, the 
bowels constipated ; urination is difficult. Sooner or later all the mus- 
cles of the body become rigid, constituting true tetanus ; or the muscles 
of the back being most violently contracted, the patient rests only upon 
his head and heels, a form of spasmodic contraction which is termed 
opisthotonos ; more rarely the incurvation takes place in the opposite 
direction, constituting emprosthotonos ; and still less frequently a lateral 
incurvation is observed, which has been called pleurosthotonos. 

In well-formed cases these spasms may occasionally relax, but they 
never completely cease. The pupils are contracted, froth escapes from 
the mouth, while the teeth remain firmly closed ; and in the distorted 
features, agony, pain, and despair alternate with sardonic smiles. Ob- 
stinate and persistent constipation is invariably present. 

The pulse, except when accelerated by the violence of the spasms, re- 
mains undisturbed. But the most appalling circumstance of all is the 
fact that, during this frightful agitation of the body, the functions of 
the brain are generally unimpaired, and, like a mariner in the midst of 
a storm, the mind of the sufferer is the conscious witness of the writh- 
ing and tossing of the vessel whose speedy wreck seems inevitable. 

As the case approaches a fatal termination the paroxysms become 
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more frequent and violent, and the breathing more embarrassed, mitil 
at length the patient dies in a state of exhaustion or of suffocation. 

Death generally takes place on the tliird or fourth day, sometimes as 
late as the eighth, tenth, or twelfth day ; but if life is prolonged beyond 
this, recovery may generally be anticipated. Occasionally it has been 
observed that the spasms commence, and are throughout more violent 
upon the side corresponding to the wound ; and still more frequently it 
is noticed that, in the early stages, the spasms are confined to the mus- 
cles in the neighborhood of the wound. 

The prognosis in these cases is always exceedingly unfavorable. 
Ilennen says he has never witnessed a cure of acute traumatic tetanus, 
but in some examples of the chronic form he has seen a rehef accom- 
plished. The distinction made by Hennen and others between the 
acute and chronic forms is, as we have before intimated, arbitrary and 
unnecessary. They constitute, in our opinion, degrees of the same mal- 
ady ; and to judge of the curabiHty of the affection, we must consider 
them as one. 

Of 23 cases reported and tabulated by Macleod as having occurred 
in the Crimea, 2 recovered. In the records of the army in India, 
Macleod found 19 cases, of whom 1 recovered. Alcock reports 17 
cases, of whom two recovered. In the Egyptian campaign reference 
is made to more than 30 cases ; " all seem to have died withiii a week 
of the appearance of the symptoms." In the German campaign 
of 1866, " several are recorded as having recovered after section of the 
nerve." 

During our late war 363 cases of traumatic tetanus were reported to 
the Medical Bureau at Washington, of which number 336 terminated 
fatally. Of the 27 recoveries, the disease was of a chronic character 
in 23. 

I have myself met with 13 cases of traumatic tetanus, in five of 
which recovery has taken place ; one of the latter was decidedly acute 
in its character. 

Pathology. — There is abundant evidence that tetanus depends upon 
some lesion of the spinal cord ; but of the precise nature of that lesion 
we have no certain knowledge. Increased vascularity, serous effusions, 
proliferation of tissue, and granular degeneration of cell structure have 
been noticed by different observers ; but Billroth declares that his ex-' 
aniinations of the spine and nerves in tetanus have hitherto furnished 
only negative results. Hammond, with perhaps most pathologists, at- 
tributes the peculiar phenomena attendant upon the malady to a dis- 
turbance especially of the gray matter of the cord, the organ of genera- 
tion of nerve-force ; in evidence of which we are referred to the great 
exaltation of the reflex excitability which exists in these cases. 

Treatment. — The local treatment consists in the removal, as far as 
possible, of the local irritation, in case any such irritation is found to 
exist. If the woimd is suppurating, the matter must be allowed free 
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exit ; and all ichorous discharges should be corrected by antiseptics, or 
by the free use of tepid water. Gangrenous sloughs should be treated, 
with reference to their causes, upon the general principles already dis- 
cussed. All foreign bodies presumed to be sources of irritation mm 
be carefully sought for and removed, whether they be fragments of 
dead bone, bullets, pieces of cloth, or anything else. Sharp and pro- 
jecting points of bone must be exsected. Nor do we hesitate to say 
that, in case the disease has made but little progress, especially if only 
the muscles of the jaw are involved in the spasms, amputation will 
often afford a reasonable ground for hope ; particularly when the am- 
putation does not involve parts near the body, as where the wounds are 
situated in the fingers or toes, or even in cases of injuries of the fore- 
arm or lower portions of the leg. We are informed that in a case of 
trismus presented in one of the LT. S. hospitals at "Washington, prompt 
amputation of the forearm completely arrested the disease. Many 
similar examples have from time to time been reported by surgeons. 

Wlien tetanus supervenes , upon the closure of the wound, and a nerve 
is supposed to be involved in the cicatrix, Larrey has recommended 
cauterization, or free incisions upon the cicatrix, or section of the nerve 
at some point above. This latter operation, namely, section of the 
nerve, m.ay also with propriety be practised where the wound is still 
open. 

In relation to the general treatment, great difference of opinion con- 
tinues to exist. Among the remedies proposed and which have been 
actually employed are cathartics, especially calomel, castor-oil, and tur- 
pentine ; colchicum ; camphor, tobacco, with nearly all of the various 
anti-spasmodics and sedatives ; cannabis Indica ; alkalies ; opium, in 
some of its forms ; aconite; Calabar bean; ice; chloral; woorara; tonics; 
stimulants ; chloroform and ether ; nutritious diet ; the appHcation of 
the moxa, and of other counter-irritants to the spine. All of which 
agents have been said to effect cures, and at one time or another have 
been held in popular favor. 

In our opinion, but few of these remedies are entitled to any special 
confidence ; by far the largest mass of testimony having accumulated 
in favor of nutritious food, tonics, stimulants, and opiates ; the latter of 
which, if employed at all, must be given in the most liberal and perse- 
vering manner ; in some cases both by the mouth and by the rectmn, 
or by the hypodermic method. 

Chloroform has been tried very largely during the past few years, and 
so far as we can learn, almost universally by our army surgeons, but 
not with a success which in our judgment would warrant its continu- 
ance — or, to say the least, its substitution for opium or morphine. "We 
have been repeatedly informed by those who have made use of it,— and 
I have in two instances myself been able to confirm the observation, 
— that it generally controls in some measure the spasms; but not 
always does it accomplish even this, while it appears in most cases 
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to cut short the disease only by causing a more speedy termination in 
death. 

It would seem, indeed, that whatever general remedy we employ, we 
cannot hope for recovery except by sustaining the system imtil the 
local irritation — which we assume to be the immediate cause of the 
spasms in a large proportion of cases — has been subdued. The local 
effects of chloi-oform seem to be too transient to accomplish this end, 
while its general effects are too exhaustive to the vital forces to render 
its long-continued use in full doses compatible with life. In short, it 
is likely in itself to kill the patient before the disease can be extin- 
guished ; or, we might say, before the nervous lesion — whether it be a 
local irritation, or inflammation, or whether it be a consequence of 
general blood-poisoning — has had time to cease. 

"We might occasionally resort to chloroform in moderate quantities 
for the purpose of controlling measurably those violent paroxysms 
which the opium had wholly failed to affect ; and we would give it 
freely in all cases where death seemed inevitable, for the pui-pose of 
removing the pangs of dissolution ; but with the evidence as it now 
stands before us, we could not resort to it as the most reliable means of 
6a\dng life. 



CHAPTEE YI. 

WOUNDS. 

Section 1. — Geneeal Consideeation of Woukds. 

Definition. — A wound may be defined as a recent, sudden solution 
of continuity in the soft parts. This definition excludes contusions, 
ulcers, fractures, etc. 

Division. — For practical pui-poses, and for the sake of convenience 
ill description, wounds are divided into incised, lacerated, contused, 
punctured, tooth, arrow, gunshot, poisoned, and occasionally other terms 
are employed expressive of certain peculiarities of the injury. 

An incised wound is one which is made by a sharp, clean-cutting 
instrument. 

A lacerated wound is one which is made by a dull instrument, or in 
which the parts have been torn asunder. 

A contused wound differs from the lacerated only in that the parts 
have suffered inore contusion than laceration, and the term might well 
be omitted from our nomenclature. 

A wound is said to be punctured when a sharp needle-shaped or 
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bayonet-shaped point has entered the tissues. It may partake more oi 
less of the nature of an incised, lacerated, or contused wound. 

The term penetrating is employed occasionally to designate such 
wounds as are made by balls, and other obtuse missiles, and which 
cannot properly be called punctured. Strictly speaking, however, all 
wounds, and especially punctured wounds, are penetrating. 

A very large proportion of gunshot wounds and all arrow wounds 
are recognized as penetrating or punctured wounds, but for many 
reasons both of these two classes of injuries have to be considered 
under separate and special denominations. 

Poisoned wounds, which are chiefly punctured, have also every 
variety of form, and claim a separation from other wounds only on 
account of the special nature of the blood-poisoning with which the 
lesion is accompanied. 

In this general consideration of wounds our remarks will have refer- 
ence chiefly to simple incised wounds, which may be considered in 
the main as typical of all other wounds. 

Treatment. — The first indication of treatment in nearly all wounds 
is to arrest, or to prevent haemorrhage. This is to be accomplished by 
the application of cold or ice-water, by hot water, by exposing the surface 
of the wound to the air, by elevation of the limb, by pressure upon the 
arteries, or by the removal of such compression as interferes with a free 
return of the blood through the veins, by ligature, by torsion, by crush- 
ing or by acupressure of the arteries, by actual and potential cauteries, 
by the persulphate of iron and other styptics. These measures will be 
considered more fully in the chapters on wounds of arteries and of 
veins. 

The second indication is to remove all foreign substances. The ne- 
cessity of speedily extracting any missile which has penetrated the tis- 
sues, and of removing all pieces of cloth or particles of dirt which may 
have entered, is sufficiently understood ; nothing will prevent the sur- 
geon from performing this duty at the earliest practicable moment but 
their inaccessibility, or the dangers which might attend a farther search. 
It is not, however, always so well understood that a clot of blood of any 
considerable size is as essentially a foreign substance, and will almost 
as effectually prevent union, and determine suppuration, as if a piece of 
cloth or the fragment of a ball had been permitted to remain. 

In order then that no large amount of blood may separate the op- 
posing surfaces of the wound, clots must be carefully washed away 
with the sponge ; but if the blood continues to flow fi-om small vessels, 
as in all probability it will for a time, only two alternatives remain : 
the surgeon must wait until the blood has ceased to flow, or he 
must close up the wound, and at once apply such an amount of press- 
ure as will effectually arrest all further bleeding. The latter method 
possesses the advantage that it consumes less time ; and, if skilfully 
managed, it is liable to no objections. It need scarcely be said that the 
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attempt to control even small vessels by pressure in such regions as 
abound in loose areolar tissue, as, for example, in the sides of the neck, 
in the axilla, at the bend of the arm, in the scrotum, etc., must general- 
ly prove unavailing, and that it is only where the underlying structures 
are close and compact enough to afford a counter-support, that this 
method can be safely employed. 

As to the manner in which this pressure shall be applied, more will 
be said when we speak of the bandages which are jfinally to enclose the 
dre=;sings. 

The third indication of treatment is to close the wound. That is to 
say, simple incised wounds are to be closed immediately, or within a 
few hours at the latest, when there is any reasonable ground of hope 
that direct union of the opposing surfaces will occur ; but there are a 
great many cases in which this hope cannot properly be entertained, but 
in which suppuration, and perhaps sloughing to a greater or less extent, 
are plainly inevitable. Occlusion of the wound then can serve no use- 
ful purpose, and is quite likely to do harm by imprisoning the poisonous 
fluids and gases. 

In order to close wounds and to maintain all their surfaces well in 
contact, we employ sutures, adhesive plasters, compresses, and bandages. 

Of sutures there are several varieties described by surgical writers. 

The interrupted suture is the form generally employed, the suture 
being applied at certain intervals along the margins of the wound. 
The material most in use is harness-maker's silk, now generally known 
to the druggists as surgeon's silk — a firm, compact, hard-twisted, 
white thread ; and which, when waxed, combines probably more 
qualities of excellence than any other material yet suggested. It is 
strong, flexible, easily introduced, and easily removed ; in itself per- 
fectly un irritating, and when thoroughly waxed, scarcely more liable 
to become a source of irritation by absorbing pus, than a metallic 
suture. A number of careful experiments, in which silk and wire 
have been introduced alternately along the same wound, warrant 
us in making this assertion. Moreover, we seldom find it advantageous 
to permit any form of suture to remain after suppuration has taken 
place, and within that period silk finds in general very little noxious 
fluid to absorb. If, however, it should be shown conclusively that the 
metallic suture is not quite so apt to cause ulceration of the tissues as 
waxed silk, we should still hesitate to concede to it a preference, except 
in a few special cases, since it is so much less convenient to handle. It 
cau neither be introduced or removed with as much ease as silk, and its 
cut extremities are often in the way of the dressings. When sutures 
have to be introduced through deep and narrow canals, that quality in 
wire which renders it inconvenient for ordinary purposes — namely, its in- 
flexibility as contrasted with thread — renders it much more convenient 
for this special purpose ; and in these cases metallic sutures must coD' 
tinue tc be preferred. 
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Fig. 3. 



Linen thread is but little inferior to silk. It lacks, however, in flexi- 
bility, and will not tie into so compact and secure a knot. 

Horse-hair, recommended recently by Dr. J. S. Wight, of Brooklyn,' 
is certainly no more likely to become foul by absorption of fluids than 
wire, but it is liable to the same objection as linen, only in a greater 
degree. It is too inflexible, and will not make, under all circum- 
stances, a reliable knot. 

We must be understood then as recommending for all ordinary pur- 
poses a compact, hard, thoroughly waxed white silk thread, and of the 
size ordinarily used by harness-makers ; only in certain delicate opera- 
tions will smaller thread be required, and the exceptions will be especi- 
ally noticed when the operations referred to are under consideration. 

Several forms of needles are employed by surgeons, each of \vhich is 
adapted to certain special purposes. 

A perfectly straight needle, with spear-shaped point, and sharp, cut- 
ting shoulders, is the most convenient for the majority of large and 
accessible wounds. 

A needle of the same construction, but slightly curved toward 
its pointed extremity, is required where wounds are less accessible; 

and curved, or crescent-shaped ueedles 
are often nseful under similar circum- 
stances. 

Sutures ought seldom to be employed 
for the purpose of drawing tegumeutary 
or other tissues forcibly together. The 
strain and labor of support is illy borne by 
either thread or wire, and they ought 
never to be put to this test if it can be 
avoided. They not only prove inade- 
quate in many cases, but their tension 
causes not nnfrequently erysipelatous in- 
flammation, ulceration, and sloughing. In 
the case of certain wounds, however, and 
especially in operations upon the vesico- 
vaginal walls, sutures are the sole reliance, and the risks incident to 
their use must necessarily be taken. 

The most appropriate function of a suture is to secure accurate ap- 
position of the margins of the wound when the tegumentary covering 
is adequate and falls easily into position, or when it is sufficiently 
drawn, and supported in place by adhesive plasters and rollers. Thus 
employed, introduced at short intervals, and not thrust deeper than the 
skin, they seldom fail to give satisfaction. "VVlien employed alone, or 
whenever they are compelled to bear the principal strain, as in hare- 
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lip, vesico-vaginal operations, etc., they should be introduced remote 
from the margins. 

When wire is employed as a suture in the closure of ordinary wounds, 
it is a matter of very little choice whether w^e use silver, platinum, 
gold, iron, or lead. For such operations, however, as depend much 
upon the suture for their results, silver wire, made from virgin silver, 
rather than from coin silver, is to be preferred, and of sizes varying 
from Xo. 27 to 29. 

Metallic sutures may be introduced with the common surgical needle ; 
but in certain cases smaller needles, with eyes constructed in such a 
manner as to prevent the wire from obstructing the passage of the 
needle, are required. 

Other sutures than the interrupted are occasionally employed for 
special purposes ; and although they are seldom useful in the treatment 
of ordinary wounds, they will be mentioned in this connection. 

The continued or glover's suture, known among tailors as the w'hip, 
or over-stitch, is reserved almost exclusively for the closure of wounds 
upon the cadaver. 

The quilled suture, so called because originally two sections of a 
quill were employed in its construction, may be made of similar sec- 
tions of a flexible catheter or solid bougie, or of metallic bars (clamp 
suture), which are laid parallel to, but quite remote from the margins 
of the wound, and are secured in place by two or more strong double 
ligatures. These ligatures, carried by large curved needles, or smaller 
needles attached to handles, enter where one of the quills is to be laid, 
penetrate deeply, including the skin and various other tissues, and 
emerge at corresponding points on the opposite side of the wound. 
One end of the double ligature is now looped over the quill on one 
side, and the other free ends are drawn tightly and tied over the quill 
on the opposite side. ^. ^ 




Interrapted Suture. Continued Suture. 

Quilled or clamp sutures are occasionally useful in forcing the 
Seeper portions of such wounds as do not admit of pressure from com- 
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presses and rollers into apposition; 
wounds in the ischia-rectal fossae. 
The twisted suture, better known 



as, for example, in the case of 



Fig. 6. 



Fig. 7. Hare-Lip Pin, Fig. 8. 





as the hare-lip suture, from its 
having been used from an 
early date in operations for 
hare-lip, is made by transfix- 
ing the wound from side to 
side with a pin or needle, and 
then approximating the edges 
by winding a thread under 
the opposite and exposed ends 
of the pin. The thread may 
Hare-Lip Suture. |je carried in the form of 

the figure 8, or of an ellipse; but in either case it is customary to 
cross the threads finally from one pin to the other, as represented 
in figure 8, in order to cover the edges of the wound more com- 
pletely. Instead of ordinary thread some surgeons prefer the soft 
thread of candle-wick, loose woollen threads, or india-rubber rings. 
The hare-lip pin has been made of silver or of gold, with a mova- 
ble steel point; but an ordinary sewing needle, or a lady's toilet 
needle with a glass head, will answer very well, provided the point of 
the needle is removed with a pair of nippers or bone-cutters, after 
the needle is inserted. The usual practice is to withdraw these needles 
carefully on the second or third day, leaving the threads, which are in 
most cases slightly fastened to the surface by dried blood and serum. 
Many excellent surgeons attach considerable value to these sutures in 
certain wounds and operations, and especially in hare-lip operations, 
and we shall find it necessary to explain our objections to them here- 
after in that connection ; but for the present our readers must he con- 
tent with the general statement, that we know of no emergencies in 
surgery in which we would ever prefer them to interrupted sutures. 

The serre-Jines, invented in our day by Yidal (de Cassis), are delicate, 
sharp-toothed clamps, made of silver wire, which maintain their posi- 
tion by virtue of the elasticity of the wire. Being opened, they are 
made to seize upon and penetrate to a certain depth the opposing tegu- 
mentary surfaces, and on being allowed to close, the edges of the wound 
are approximated. They are awkward and imperfect contrivances, 
which would not be mentioned except for the name of the justly distin- 
guished inventor. 

The edges of the wound having been secured in apposition by a cer- 
tain number of sutures, strips of adhesive plaster are generally required 
to relieve the strain upon the sutures, and to close up the intervals. 
For this purpose the " common adhesive plaster " of the shops, the em- 
plastrmn resinse, or emplastrum lithargyri cum resina, will be found 
serviceable in the greatest variety of cases. Well made adhesive plaster 
improves by age, the plaster becoming gradually incorporated with the 
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linen, and increasing its quality of adhesiveness. Where this quality is 
important, as in hare-lip operations, the surgeon should therefore select 
plaster which has become brown by age. If the color is very light and 
the surface thin and slippery, it cannot be relied upon. If the surface 
has an oily feel, as happens with old plasters not properly made, tlie oil 
may be removed and its adhesiveness restored by moistening it lightlv 
with spirits of turpentine. 'NVlien used, it is to be cut into strips length- 
wise, as it will stretch less than when cut crosswise ; and then gently 
warmed by folding its back surface around a vessel containing hot 
water. 

Adhesive plaster spread upon Canton flannel is much stronger than 
that spread upon linen sheets ; but this extra strength is not required in 
dressing ordinary wounds. The Canton flannel plaster is therefore only 
employed for making extension in fractures, in diseases of the articula- 
tions, and for otlier similar purposes. 

For many purposes the isinglass plaster is preferable to the common 
adhesive plaster : and it is especially convenient in military practice, 
since it does not require heat to prepare it for application ; but it has 
not the strength of litharge and resin plaster, and is too easily loosened 
by moisture to be always reliable. 

Adhesive plaster spread upon sheets of caoutchouc is impermeable 
to water, but its variable and uncertain elasticity must prevent its gen- 
eral use. 

Dr. J. P. Maynard, of Boston, first suggested the use of collodion in 
1847. It is prepared by dissolving gun-cotton in ether, with a small 
proportion of alcohol, and is then spread with a fine brush upon sti'ips 
of thin silk gauze, or of sheet lint, and laid quickly over the edges of the 
wound. The ether evaporates rapidly, and a little delay causes a failure. 
Some prefer to apply the solution directly to the skin, and then lay upon 
it the dry strip of cloth. When skilfully done the wound is hermeti- 
cally sealed ; and as the collodion is insoluble in w^ater, it will not be 
disturbed by moist dressings. The shar]), smarting pain caused by the 
ether, and the necessity of great haste in the application, constitute tlie 
chief objections to its employment. 

Finally, the complete dressing of many wounds demands the applica- 
tion of a roller. In some cases it is required as a substitute for the 
usual clothing, that is, to maintain the natural temperature in the parts. 
In other cases it serves to retain the adhesive strips more securely in 
place ; but its most important ofiice is to press into apposition the deeper 
portions of the wound, controlling by its pressure any fai-ther oozing 
from the smaller vessels, and the consequent interposition of a blood- 
clot, and thus securing more prompt and certain union of the divi- 
ded surfaces. To all this may be added what is rather speculative 
than demonstrable, that the roller probably serves a useful pui-pose by 
giving to the loosened tissues, even more or less remote from the im- 
niediate seat of injury, that support and solidity which it is easy to 
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conceive is essential to the normal performance of their functions. 
Thus, for example, when a thigh is amputated the natural tension of 
the skin, of the muscles, and of other tissues is lost ; and experience has 
sufficiently shown that a moderately tight roller gives great comfort to 
the patient, if it does not contribute to the health and repair of the 
stump. It would be singular if it did not do both. 

A roller has, therefore, important and varied offices to perform, and 
skilfully applied it can be of great service ; but unskilfully or injudi- 
ciously applied it may do great mischief. 

^Yhen its sole office is to maintain the natural temperature, or sup- 
port the plasters, as will be the case in certain superficial wounds of 
the foot or leg, which are unaccustomed to exposure, but in which parts 
the circulation is apt to be feeble, the roller ought to be applied lightly. 
When, however, the object is to support the loosened tissues, to com- 
press the smaller arteries, and to force the deeper surfaces of the wound 
into apposition, it must be applied firmly. If one were to attempt to 
give the measure of the firmness with which the bandage is to be 
drawn, we might say with a force equal to that to which these same 
parts were subjected before the skin and strong fasciae and the muscles 
were divided. Within these limits it is quite certain that no harm could 
be done : but harm is often done by tight bandages ; and experience 
must have taught every surgeon that it is not easy in all cases to 
determine the exact amount which the tissues can safely bear. If a 
wound is closed by adhesive strips or by bandages with moderate firm 
ness to-day, they may be found binding immoderately to-morrow, on 
account of the effusion and swelling which has taken place in the mean 
time. A very simple expedient will, however, in a large majority of 
cases, provide effectually against strangulation, at least so far as danger 
from the bandages is concerned. After closing the wound with sutures 
and adhesive plasters, and with a piece of sheet lint covered with simple 
cerate, lay over the whole a large mass of loose cotton-batting, and 
upon tliis the successive turns of the roller, binding it on very firmly. 
The elasticity of cotton-batting is such that it will be found very diffi- 
cult to strangulate the tissues underneath, while it possesses sufiicient 
firmness to cause the necessary compression. By this measure alone 
almost complete immunity against accidents is insured ; but the im- 
munity is made absolute if, at the expiration of twelve or twenty-four 
hours at most, the scissors are introduced beneath the outer margins of 
the dressings, and they are carefully divided from each side to opposite 
the centre of the wound. Some blood is almost certain to have soaked 
into the dressings ; and as the blood has by this time become dried the 
dressings will usually retain their places even when thus freely cut ; 
and they seldom fail to continue to maintain a considerable degree of 
pressure and support. If they are disposed to fall off, a single slight 
turn of a roller will suffice to keep them in position. 

In regard to the application of a piece of sheet lint covered with sim- 
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pie cerate, it is mere affectation to say tliat it is " filthy," since no one 
knew better than the distinguislied author of this sentiment that it need 
not be filthy ; and that, so far as it facilitates the removal of the dress- 
ings at a subsequent period, it is always a comfort to the patient, and 
this is sufficient reason why it should be retained. 

Mr. Lister, successor of Mr. Syme in the chair of clinical surgery in 
the University of Edinburgh, has lately recommended carbolic acid as 
a direct dressing for all wounds. 

It is his opinion that suppuration is mainly due to certain germs con- 
stantly fioating in the atmosphere, and which carbolic acid is able to de- 
stroy. Every possible precaution is therefore taken to exclude the air, 
and to disinfect that which is unavoidably brought into contact Math the 
wound. The interior of the fresh wound being first washed with car- 
bolic acid, of the strength of one part of carbolic acid to twenty of 
water, the surface of the wound is then covered first with the " protec- 
tive." The object to be attained in the use of the protective is, to pre- 
vent the second or outer dressing, containing carbolic acid, from 
coming into immediate contact with the wound, since it is considered 
rather injurious than otherwise to continue permanently the application 
of the acid. The protective may be made of two or three folds of 
cloth, or what is better, since it will be impervious to the acid, of a 
piece of tin-foil. According to Dr. Straclian, who has been a very 
close observer of Mr. Lister's practi(;e, he has of late made his protective 
in the following manner. A piece of oiled silk is coated on one side 
with a thin layer of a mixture composed of one part of dextrine, two of 
powdered starch, and sixteen of a cold solution of carbolic acid ; the lat- 
ter being of the same strength as the solution employed in washing the 
wound. Tliis is applied, with the oiled silk in contact with the Avound. 
Over this, as the second dressing, and for the purpose of more effectual- 
ly destroying the germs which float in the atmosphere adjacent to the 
wound, the lac plaster is applied, prepared, according to the British 
MedicalJournal for November, 1868, in the following manner : — " Take 
of shellac three parts, crystallized carbolic acid one part. Heat the 
shellac with about a third of the carbolic acid over a slow fire till the 
lac is completely melted ; then remove from the fire, add the re- 
mainder of the acid, and stir briskly till the ingredients are thoroughly 
mixed. Strain through muslin, and when the liquid has thickened suf- 
ficiently by cooling, spread it upon cloth about one-fifth of an inch in 
thickness." 

Wlien it is proposed to employ this as a permanent dressing, the lac 
plaster thus prepared is laid over the protective, and made to cover a 
considerable portion of the surrounding integument, to which it adheres 
firmly ; but in cases demanding frequent dressings, the surface of the 
lac plaster is covered upon its under surface with a solution of gutta- 
percha in about thirty parts of the bisulphide of carbon, to prevent its 
stickino;. 
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At Bellevue Hospital, wliere I have seen this practice adopted iu a 
considerable number of cases, the results have not seemed to me essen- 
tially different from those obtained under any other mode of hermetic 
sealing. Some cases have done remarkably well, while iu a few the 
confinement of the pus and other secretions has been plainly disastrous. 
I am, therefore, far from being convinced that carbolic acid possesses 
the extraordinary powers attributed to it by the eminent advocate of 
this practice. Solutions of the chloride of zinc, 30 or 40 grains to the 
ounce of water, of the chloride of soda, and a great variety of other 
antiseptics, have occasionally proved useful in my hands, and quite as 
useful as carbolic acid. 

The fourth indication of treatment is to control or moderate the 
reaction, and by this means to anticipate and prevent such accidents as 
suppuration, pyaemia, gangrene, etc. 

This is to be accomplished by rest, by the proper elevation of the 
limb or of the parts injured, by the timely and careful removal of 
dressings, including the sutures, by studious attention to cleanliness, bv 
regulation of the temperature, by diet, and sometimes by general 
medication. 

Rest implies not alone that muscular action shall be made to cease ; 
but that the wound shall not be handled roughly, or in any way dis- 
turbed so as to cause pain. Moderate elevation is useful as a means of 
diminishing the supply of blood to the parts. The timely removal of 
the dressings has reference less to the number of hours which have 
elapsed than to the condition of the wound. If reaction is violent the 
dressings may require to be removed as early as the following day; 
but if moderate, they may be permitted to remain several days. The 
same rule applies in some measure to the sutures. If the margins 
of the wound look red or swollen, they ought in most cases to be at 
once cut and withdrawn carefully. In other cases there will be no 
objection to their being left five or even seven days. 

Cleanliness is best secured by the gentle irrigation of the wound with 
warm water and clean soap, after the dressings have been removed. 
We doubt whether there is any better agent for the removal of decom- 
posing animal fluids than warm soap-and-water. It softens and com- 
forts the living structures, it dissolves hardened crusts of pus and 
blood, and thus makes a way for itself to all parts of the wound ; and 
finally washes away what it cannot render innocuous. While carholii 
acid, admitting that it possesses more power to disinfect decomposing 
substances with which it is brought into contact, hardens both living 
and dead tissues, and blocks up the channels which enclose the noxious 
materials. 

The temperature to which a wound ought to be subjected will de- 
pend upon the amount and character of the inflammation which 
ensues ; or upon the condition of the general system as indicating the 
predisposition. The best mode of regulating the temperature, whenever 
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ilie inflammation is disposed to be excessive, is tlirongli the agency of 
waler. AVlieu therefore the feeble condition of the patient, or the lack 
of vitality in the part which is wonnded, seems to indicate that there 
may be an insufhciency of reaction, the requisite temperatnre may be 
obtained throngli the agency of warm and soft dressings ; bnt when ac- 
tive inflammation is to be combated, pure water, a little below the 
temperatnre of the part inflamed, will be required. For the further 
consideration of the treatment of the inflammation consequent upon 
wounds, the reader is referred to the chapter on inflammation. 

Section 2. — Lacekated and Contused Wounds. 

Lacerated and contused wounds differ from incised wounds in 
several essential points. The haemorrhage is apt to be less, because the 
arteries, having been torn asunder by violence, have suffered more 
injury, and close more absolutely; but if the vessels are large which 
have been thus closed, it will not be prudent to omit the ligature. The 
integument at the margins of the wound is generally very thin, and has 
lost its subjacent vascular connection ; or it is of unequal thickness, and 
serrated ; it is crushed and in a measure devitalized ; consequently if 
closed by sutures it is not probable that the edges will unite. More- 
over, the adjacent skin has usually suffered contusion or violent stretch- 
ing, and it is often separated extensively from the tissues underneath ; 
consequently it is liable to speedy death, which liability is greatly 
increased if it is much compressed by adhesive plasters or bandages. 
If inflammation ensues, it is more apt to be of a low erysipelatous 
character. The separation of the skin from the adjacent tissues, also, 
leaves the skin an opportunity to retract ; and in general more force 
than it is prudent to employ is required to bring the edges again into 
contact. Finally, the deeper parts, near and remote, have often been 
severely bruised, stretched, or torn. 

The indications of treatment are, therefore, essentially modified. 
After controlling the haemorrhage and removing all foreign substances, 
the surfaces of the wound are to be laid gently together ; no sutures or 
idhesive plasters being employed unless their utility and hazard have 
been carefully considered. The wound is then to be covered with a 
piece of lint spread with simple cerate, and this is to be secured in 
[)lace by a few light turns of the roller. If moderate pressure is 
required to control the oozing, and especially if it seems impoi-tant to 
elevate the temperature, cotton-batting should precede the application 
of the roller. These wounds demand early and frequent renewal of the 
dressings. 

Section 3. — Punctueed "Wound's. 

Punctured wounds of the limbs, and of other fleshy portions of the 
l)ody, such as are made by sharp-pointed instruments, are liable to bo 
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followed by the formation of deep-seated abscesses, and especially 
tetanus. That pns, whenever in these cases it is formed, should become 
imprisoned, cannot be a matter of surprise, when it is considered that 
these wounds are narrow and deep, and that the movable character of 
the muscles, fascise, and integument must insure, in most cases, the 
formation of successive valvular septa, interrupting the channel of the 
wound at many points. The greater liability to tetanus after punctured 
wounds is, therefore, in part due to the imprisonment of effusioiis, but 
especially to the fact that nerves and tendons are often penetrated, but 
not completely divided, leaving them in a state of tension favorable to 
an increase of irritation and of inflammation. 

In punctured wounds, also, arteries are sometimes tapped without 
being completely severed ; in which case none of those circumstances 
can occur which determine the spontaneous arrest of hfiemorrhage. So 
that these accidents are frequently followed by persistent bleeding, or 
by traumatic aneurisms. 

It may perhaps be inferred from what has been said, that all of this 
class of wounds demand immediate and free incisions, in order that 
they may be at once converted into open incised wounds ; and we be- 
lieve some surgeons have declared this to be the only proper mode of 
treatment. There are two objections, however, to a rule so violent and 
rigorous. First, the situation and relations of the wound often render 
free incisions dangerous or even fatal ; and second, those most serious 
accidents of which we have spoken as liable to occur in the case of 
punctured wounds, namely, abscesses and tetanus, and which one might 
suppose ought to be very frequent complications, are, in fact, very rare, 
and not generally to be anticipated. It is only proper, therefore, to 
convert a punctured wound at once into an incised wound, when the 
immediate, intense, and persistent pain implies the puncture of a nerve, 
or the free and persistent bleeding demands the ligation of an artery. 
In general the treatment is to be conducted by absolute rest, and by the 
use of such other means as are kno^vn to most effectually control 
inflammation. 

The treatment of punctured wounds of the thorax, abdomen, and 
joints will be considered in connection with the regions in which they 
respectively occur. 

Section 4. — Tooth Wounds. 

Dr. Gross, in his excellent system of surgery, has very properly, 1 
think, called attention to the grave accidents which frequently ensue 
upon wounds inflicted by the teeth of animals, and which are supposed 
not to owe their gravity to any poison which has been conveyed into the 
tissues. 

Kepeated examples have come under my observation in which the 
bite of a finger or of the thumb, inflicted by an enraged person, has 
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caused tlie most disastrous consequences. In several instances violent 
iiiflaniuiation, with necrosis of one or more of the phalanges, has 
resulted; and in one case it caused death. These wounds have all 
belonged to the class of either punctured, penetrating, or lacerated 
wounds ; but the gravity of the symptoms has constantly seemed out of 
proportion to the character of the lesion. 

Tlie same thing happens pretty often from the bite of a rat, as I have 
had occasion to know ; and Dr. Gross remarks that the bite of the dog 
cat, and horse is liable to be followed by similar results. 

Dr. Gross does not think that the saliva has anything to do with the 
bad effects which he has seen ensue ; yet he adds, " I w^ould advise 
strongly, that the part should be well cleansed and bathed with warm 
salt water, to get rid of any saliva and any other matter that may have 
been deposited by the teeth." For myself, I confess to a strong convic- 
tiou that the saliva has much to do with the results which we so often wit- 
ness in these cases. The saliva of many persons, and especially those 
salivary and other deposits which gather about the lower teeth, are often 
exceedingly foul ; and there seems little reason to doubt that they may 
be capable of imparting a poisonous influence to the tissues with which 
they are brought into contact. The connection between the buccal se- 
cretions, salivary and others, and epithelioma of the lower lip, to which 
fui'ther reference will be made hereafter, tends also to confirm this con- 
viction. 

These wounds should not only be thoroughly cleansed with warm 
soap and water, but they should be treated from the beginning by warm 
water fomentations or soft poultices ; while complete rest should be en- 
joined, and all proper measures should be taken to dimini-sh the general 
iuflammatory diathesis. 

Section 5. — Aekow Wounds. 

The weapons formerly employed by our native Indian tribes were 
the bow and arrow, the scalping-knife, and the hatchet. At pres- 
ent the hatchet is much less used, and the bow and arrow have been 
in a great measure superseded by the rifle and musket. To a very 
considerable extent, however, the arrow is still employed in both hunt- 
ing and in battle. Indeed, in the hands of an expert, at a short range, 
the arrow is nearly as effective as the bullet. The usual range for the 
effective use of this weapon is between fifty and one hundred yards. 
It possesses one marked advantage over the bullet : it strikes its victim 
silently, and gives no indication where the foe lies in ambush. 

The bows employed by the North American Indians are usually 
from three to four feet in length, and are constructed of some tough, 
elastic wood, such as willow, ash, or hazel. The arrow is composed of 
two parts, the shaft and the head. The shaft is made from the dog- 
wood tree, hickory, elm, or reed; sometimes it is composed of twc 
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Fig. 10. 



Fig. 9. 



sections, the feathered extremity being made of reed, and about one 
foot of the other extremity being made of hard wood. Their length 
varies from two to three feet. 

Formerly the material used in the construction of the head was 

either conchoidal chei-t, horn-stone, 
or common quartz ; but at the pres- 
ent time most of the tribes use soft 
hoop-iron. In length they vary from 
one inch, or even less, to three inch- 
es; and in breadth from half to 
three-quarters of an inch at their 
base. Some are quite smooth and 
sharp, and others very rough and 
serrated on their edges. The stem, 
or neck, is usually about one inch 
long. 

The wounds made by arrows are 
usually j)unctured and more or less 
lacerated. Occasionally, where the 
arrow-head is made of iron or steel 
well sharpened, the wounds partake 
of the character of incised wounds. 
They are sometimes projected with 
great force, and either transfix the 
body completely or fasten them- 
selves quite firmly in the bone. The 
wounds made by arrows are liable, therefore, to the same complications 
which have been mentioned as in some degree peculiar to other punc- 
tured wounds, namely, to the formation of suppurating depots and to 
tetanus. 

There is, however, in the case of arrow-wounds an additional source 
of danger and of embarrassment. The arrow-heads in use by all of 
our native tribes of Indians, whether made of metal or of flint, are 
expanded at the base, and often distinctly barred; and the neck is 
made fast to the shaft by being thrust into a slit, and by then binding 
it in place with cords made of the skin or tendons of animals. When 
one of these arrows has buried itself beneath the skin, the tendinous 
thong soon softens and relaxes by the absorption of moisture, and the 
slightest force applied to the shaft is often sufficient to separate it fi'om 
the head ; but if it is important to remove balls which have lodged in 
the body, it is still more important to remove these missiles, inasmuch 
as they are larger, and much more irregular upon their surfaces.. In 
most cases the wound at the point of entrance, and in the fascice and 
muscles through wliich the arrow-head has passed, has contracted 
around the shaft so firmly that it is impossible to introduce even the 
smallest instrument ; and the wound must be enlarged by free in- 
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cisions, from the surface fairly down to the barb before it can be 
extracted. When a track has thus been made for its exit it may be 
seized with a strono- pair of bullet forceps and extracted ; or we 'may 
succeed in embracing the expanded portion of the ari-ow-head with a 
loop of strong wire passed thi-ough a double canula, and by turning the 
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Paioute. 



Klamath. 

Actual size. From the author's collection. 



caiuila slightly the wire will be made to embrace it more firmly, when 
it luay^be extracted. The ingenious contrivance of Assistant Surgeon 
Bill, U.S.A., recommended by him for certain arrow Avouiids of the 
chest, and which will hereafter be described, may perhaps here also 
serve even a better purpose than the double canula. It must be 
remembered that many of these heads are made of very brittle stones, 
which would be easily broken under the strong pressure of a pair of 
forceps. 

^y]len the head is metallic and has penetrated the bone, the point 
often becomes turned, and the difficulty of its extraction is thus greatlv 
increased. Bill relates that in the case of a man shot in the shaft of 
tiie humerus by an arrow, it was only after using both knees as a 
t'omiter-extending force that he was able to extract the weapon. 
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Arrow-head in Clements' case. 



Surgeon Clements, U.S.A., reported to the author a case m which an 
arrow had completely penetrated the ilium, and he was obliged to exeit 
his utmost strength several times, with a pair of dentist's forceps, 

before he could extract it. In another 
case the arrow-head had entered the 
scapula, and at the expiration of three 
months he cut down to the bone and i-e- 
moved it with a pair of forceps ; but luit 
without the employment of considerable 
force. He then found that it had been 
doubled or bent upon itself at two points, 
the extreme point being clinched under 
the bone.' (Fig. 15.) SjJecimen 4,455, U. 
S. A. Medical Museum. 

Whenever it can be ascertained, either 
from an examination of the superficial 
wound by the probe or by the finger, in 
what position the arrow-head has entered 
the bone, it may sometimes be loosened 
by carefully rocking the shaft in the direction of the long transverse 
diameter of the head. If moved in the opposite direction it will bend 
or break. Indeed, when other means have failed to determine the 
position of the transverse diameter of the head, the sensation con- 
veyed to the fingers by a slight rocking of the shaft may enable the 
surgeon to decide this point. 

It has been said that the relations of the flat sui-face of the arrow to 
its shaft, may be determined by the lateral mark or longitudinal groove 
upon the shaft, since it has been aflfirmed to be the practice of Indians 
to make this groove upon those sides of the shaft which are at right 
angles with the flat surface of the head. I have in my possession a 
large number of shafts and arrow-heads from various North Ameri- 
can tribes, and I find that many of them are not grooved at all ; and that 
among those that are thus marked there is the greatest variety in the 
relative position of (he mark and the head, and this too even among 
arrows which belong to the same tribes ; and I conclude that the 
grooves, which are sometimes straight and sometimes winding, are prob- 
ably either mere matters of fancy, or that they are only private marks. 
Not- do I find, as other writers have affirmed to be the case, that there 
is any uniform relation between the slit on the end of the arrow which 
receives the bow-string, and the disposition of the surfaces of the arrow- 
heads. 

Occasionally a metallic arrow-head impinging upon the side of a 
bone is driven between the periosteum and bone, and bends as it pro- 
gresses, so as to make the circuit of a considerable portion of the circnni- 
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ference of the bone. Bill relates two cases of this kind, one of which 
was upon tlie ulna and the other upon the fibula ; and Kennon relates a 
similar case in which the iron had become bent around the femur. 

"When an arrow strikes the calvarium at right angles with the sur- 
face, and at short range, it usually penetrates the bone, but not to a 
great depth ; yet sufficiently deep to cause, in some cases, symptoms of 
compression, which are usually, however, relieved on withdrawing the 
arrow. If they were not thus relieved it might properly be inferred 
that a small fragment of the inner plate had been thrust inwards, and 
that the trephine ought to be employed. In a few cases arrows have 
been known to penetrate the skull completely. When arrows penetrate 
the bones of the face they bury themselves to a great depth and often 
cause very troublesome haemorrhage. 

The intercostal spaces do not generally admit an arrow-head of the 
ordinary size, unless it enters with its longest diameter more or less 
l)arallel to the axes of the ribs ; consequently a pretty large proportion 
of thoracic arrow wounds are superficial. Arrows received upon the 
thoracic parietes are often deflected, the head being found remote 
from the point of entrance. In a case reported to the author by Sur- 
geon Jos. K. Smith, U.S.A., the arrow-head, having struck the sternum, 
was found buried to the depth of half an inch in the head of the 
humerus. 

If the arrow has fairly penetrated the chest, the extraction of its 
head is a matter of the greatest moment ; yet it is seldom that it can 
be safely accomplished. If the shaft has become detached, very little 
or no hope of a removal of the head can be entertained ; nnless it hap- 
pens to lie near the surface, or the shaft is broken, and that portion 
which is attached to the head can be felt. So long, however, as the 
head remains connected with the unbroken shaft success is possible. In 
such cases Bill suggests that a piece of well-annealed, large-sized iron 
suture-wire be employed as a loop, to entangle the head and fasten 
it more securely to the shaft, before attempting the extraction. His 
mode of using the wire is as follows : — The two ends of the wire are 
])as3ed through the opposite tubes of a Cogshill wire-twister, or of a 
long double canula. The loop, having received one twist upon the end 



Fig. 16. 




Cogshill Wire-twister, with the wire loop ready for use. 



of the instrument, and being deflected to a right angle with the shaft, is 
slipi)ed over the feather-end of the arrow-shaft, and carried down to 
the head and made to embrace it ; when by drawing upon one end of 
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the wire it is made fast to the shaft, and by traction upon the instru- 
ment and shaft at the same moment, the head is withdrawn. The suc- 
cess of this method mnst depend npon the surgeon's ability to enlarge 
the track of the wound sufficiently to admit the wire and instrument, 
and upon his address. A failure may properly be anticipated, but in 
the absence of any better method, it deserves a trial. 

Arrow wounds of the abdomen are exceedingly fatal ; and the rule 
which most military surgeons have adopted in relation to gunshot 
wounds of the abdomen, or wounds made by rifle-balls, namely, that it 
is improper to search for the missiles, save in rare and exceptional cases, 
cannot be applied to wounds made by arrows. Arrow-heads must be 
found and removed if possible ; and the lesions of the viscera must be 
subsequently managed by sutures or otherwise, according to the neces- 
sities of the case. 

The following resume of the cases reported by Bill will give a very 
fair idea of the relative fatality of these accidents, in reference to the 
regions of the body in which they may occur, and in comparison with 
bullet wounds of the same parts of the body : — 

Upper extremities, 28 cases; one death. Lower extremities, 6 cases; 
one death. Head, superficial, 2 cases ; no deaths. Head, penetrating 
the skull, 3 cases ; 2 deaths. Spinal marrow, 1 case ; died. Thorax, 
superficial, 9 cases; no deaths. Thorax, penetrating the lung, 6 cases; 
4 died. Thorax, penetrating the heart, 2 cases ; both died. Abdomen, 
intestines not wounded, 6 cases ; 3 died ; but of these, one died from a 
gunshot wound. Abdomen, intestines wounded, 15 cases ; all died. 

It will be observed that the largest numbers of wounds are in the 
upper extremities; which circumstance Assistant Surgeon Bill ascribes 
to the fact that the arrow may be seen as it approaches, and the arm is 
naturally raised to ward off the missile. It is probably in part, also, due 
to the fact that in Indian warfare it is customary to conceal as much of 
the body as possible, while in the use of his weapons the soldier neces- 
sarily exposes his arms. 

The fatality of these wounds in the head and extremities is about 
equal to the fatality of wounds in the same parts inflicted by round 
balls ; but in the case of penetrating wounds of the chest and abdomen 
the fatality is greater than in wounds of the same parts by round or 
rifle balls. 

The abstract of the returns of cases of gunshot and arrow wounds, 
made by six of the medical officers in the Ivandyou provinces of Ceylon, 
during the insurrection of 181Y and 1818, shows that of twenty-two 
gunshot injuries of the extremities none died ; and of twenty-five arrow 
wounds of the extremities none died.' The conical ball was not then 
in use. This may be accepted, therefore, as in some measure a con- 
firmation of the observations made by our own surgeons. 
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Considering the comparatively harmless natm-e of arrow wonnds of 
the extremitie?, and the nearly fatal character of all penetrating wonnds 
of the chest and belly made by these weapons, Assistant Surgeon Bill 
makes the following sensible remarks and suggestions : — " The Indians 
have a method of dressing bull's hide for shields for themselves, which 
renders it arrow-proof. A cuirass made of such material, protecting 
the whole trunk before and behind, need not weigh more than eight 
or ten pounds, and by means of it a soldier could enter an Indian fight 
with a fair chance of escaping death." The Mexicans on entering into 
a fight with Indians always wrap many folds of a blanket around the 
abdomen, and thus no doubt secure a certain degree of immunity ; but 
Surgeon Joseph K. Smith in a communication to the author relates the 
following case: — "-A bugler, during an Indian fight, chased an Indian, 
firing at him with his revolver. When about six feet from the Indian, 
the latter turned, drew his arrow to the head and shot. The bugler 
was on horseback, and had his big army overcoat rolled up tightly 
like a rope, and tied to the front of his saddle. The arrow passed 
through this mass of cloth, and entered his groin, passing several 
inches into his body. The soldier, however, recovered with but little 
trouble." 

There is one more suggestion made by Assistant Surgeon Bill, which 
deserves to be repeated, namely : that in all commands engaged against 
the Indians, an order should be issued warning the men of the danger 
of attempting to extract an arrow themselves when the assistance of a 
surgeon can be obtained. 

Poisoned Arrows. 

1^0 doubt many savage tribes have practised poisoning their arrows, 
in order to render the wounds inflicted by them more certainly fatal ; 
but the extent to which this practice has been carried has probably 
been greatly exaggerated ; and among the North American Indians it 
is almost unknown. Surgeon Edgar, U.S.A., thinks it is confined to 
the tribes inliabiting the mountainous regions watered by the Pitt 
River, one of the northern branches of the Sacramento. These people, 
it is said, grind the dried head of a rattlesnake into an impalpable 
powder, which is then mixed with the putrid blood and flesh of a dog, 
and into this the points of their arrows are dipped. 

Acting Assistant Surgeon Belden confirms this statement in relation 
to the Paioutes, a hostile tribe on the Pitt River, Oregon ; but he informs 
me that the method of procuring the poison is to irritate the rattlesnake 
until he bites himself, and that they then kill and boil it ; adding to 
this various other processes intended to concentrate the poison. Bill 
admits also that poisoning the arrows used in battles is occasionally 
practised by the Indians, and relates the manner in which the poison 
is procured, according to the testimony of a Moquis Indian. The liver 
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of some animal is exposed, and a rattlesnake compelled to insert his 
fang into it. The animal is then at once killed, the liver removed and 
wrapped up in the skin and buried. After seven or eight days the 
bundle is dug up, and the arrow-heads dipped in the putrescent mass; 
when the points have dried, they are dipped in blood, dr'ed again, and 
then laid aside for use. 

Whether practised much by the Indians or not, it is evident that the 
arrows seldom convey poison to the wounds which they inflict. Among 
sevefity-six cases of arrow wounds, received from Navahoe, Apache, 
and Utah Indians, Bill found no case of poisoning in the human 
subject, and in one instance only had he evidence that an animal 
was thus poisoned. A horse was shot in the flank with an arrow, 
and died in the course of the same night with e\ndent symptoms of poi- 
soning ; and this is the only case of death from this cause that I have 
found reported. 

Section 6. — Gunshot "Wounds. 

Under the name of gunshot are included all those wounds wliich 
are caused by missiles projected by the elastic power of gim])owder, or 
other explosive mixtures. These missiles are all more or less obtuse, 
and they are propelled with great velocity and power. The wounds 
inflicted by them are, therefore, in most cases, contused, lacerated, and 
penetrating ; and are, in general, subject to the same laws which govern 
the progress and treatment of all other woimds belonging to these 
several classes. There are, however, certain points of difference, suf- 
ficient to demand for them a separate consideration. 

The projectiles employed by civilized nations in modern warfare are 
small-shot, bullets, round or conical, shrapnel, grape or canister, chain 
or bar shot, shell, hand-grenades, slugs, solid cannon-balls ; and to the 
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American Round BaU. Enfleld Conical Austrian. Springfield. 

From CircTilar No. 6, Siirgeon General's Office, U.S.A. 



injuries inflicted by these missiles we may add : the wounds caused by 
the powder itself, by fragments of wood or of stone, by portions of the 
body, or of the clothing of some other person, etc. By far the largest 
l)roportion of M^ounds, however, are caused by the ball or bullet: cither 
the round ball or the cylindro-coaoidal ; and since the Crimean war the 
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latter, termed usually the conical ball, has almost entirely superseded 
the former. At the commencement of the late rebellion, both Federals 
and Confederates were obliged to employ, more or less, the round ball, 
but these were soon substituted by the conical, and in the latter years 
of the war both armies were, in general, well supplied with conical balls ; 
the Federals, however, to a greater extent than the Confederates. 

The round ball most lately in use by our army weighed 387 grains. 
The rifles were generally the Enfield, the Austrian, and the Springfield ; 
and the conical balls with which they wei'e loaded weighed respecti\ ely 
450, 460, and 500 grains. 

Other nations employ balls of various sizes and construction, the 
largest known to the author used in small arms being the Kussian, 
which is said to weigh 940 grains. 

A proper estimate of the power and velocity of the conical ball will 
be obtained from the statement that, when fired from a Springfield 
rifle, with a charge of sixty grains of powder, it will penetrate, at 200 
yards, eleven one-inch pine planks, separated from each other by inter- 
vals of one inch and a half ; and at the distance of 1,000 yards it pene- 
trates completely one such plank, and enters a second to the depth of 
one-quarter of an inch. 

The round ball, having less momentum, is liable to be deflected either 
at the point of contact with the surface of the body, or in its passage 
through the various structures of the body ; but the conical ball, with 
increased weight and velocity, meets with little resistance from any 
portion of the human frame, at the ordinary range, and is seldom turned 
aside, but passes straight through, crushing, tearing, and comminuting 
everything which opposes its progress. The wounds of entrance and of 
exit correspond in most cases with the traject of the ball before it has 
entered the body. A few exceptions only are from time to time 
observed ; for example, in the Army Medical Museum at Washington is 
a conical ball marked 4,622, which entered on one side of the thoracic 
parietes, and after making the semicircuit of the body, emerged at a 
corresponding point upon the opposite side. 

Such eccentricities, of course, occur most often, however, when the 
force of the ball is nearly expended ; and I have happened to see a few 
examples of this kind, in which a conical ball has been found at a 
point quite remote from its point of entrance, and wholly out of the 
line of trajectory. 

The wounds made by conical balls are usually irregular in shape at 
the points of entrance and exit; the entrance being indicated sometimes 
by a mere slit ; or it is irregularly round or oval, or broadly lacerated ; 
occasionally it is round and smooth, as if made by a round ball. The 
wound of exit is almost always larger and still more irregular in 
form. The track of the wound is also somewhat conical in form, 
that is, it gradually widens from the point of entrance to the point 
of exit. 
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'bounds made by round balls are pretty uniformly round at the point 
of entrance, not larger than the diameter of the missile, and usually a 
little depressed, with somewhat abraded or discolored margins. The 
point of exit is a little larger than the point of entrance, occasionally 
slightly irregular in form, and the edges are often perceptibly everted 
or pushed outwards. 

Treatment.— If a ball has passed clean through the body, and other 
p]-essiug indications, such, for example, as the arrest of hsemorrhage, are 
not present, the first duty of the surgeon is to inquire whether the ball 
has been found. If it has lodged near by, or is found caught in the 
clothing, the force of the ball was nearly spent w^hen it entered the 
body, and certain important inferences may be drawn regarding the 
nature of the wound. Arteries lying in the track of the wound are less 
likely to have suffered destructive contusion ; bones, if hit, may not 
have been broken, or at least they are probably not comminuted. The 
ball itself is next to be examined, to determine if any portion of it has 
been left in the track of the wound. Its surfaces are to be carefully 
observed, to decide from such indentations or facets as may exist, 
whether it has impinged upon a bone obliquely, or whether it has struck 
squarely and forcibly, since in the latter case the bone is probably bro- 
ken into many fragments, and perhaps extensively fissured ; so that the 
condition of the ball itself might almost be sufficient to decide the ques- 
tion of amputation. In one case I have seen a thin scale detached from 
the surface of a leaden ball, and left in the wound ; and balls are not 
unfrequently split into two fragments of nearly equal size. 

The clothing should be carefully examined on the side where the ball 
has entered, to ascertain whether any portion has been carried into the 
wound. 

If either a fragment of the ball or any portion of the clothing is sup- 
posed to remain in the wound, they are to be immediately sought for. 
Cloth can only be detected with the fingers ; and it is most likely to be 
found near the point of entrance. The fi-agment of a ball is more often 
found near the point of exit, since the ball which enters whole can only 
be divided by contact with bone. Loose fragments of bone are, also, 
found only on the side nearest the place of exit. 

The mode of dressing the wound will vary somewhat, according to 
the circumstances of the case; the general principles of treatment being 
the same as for contused and penetrating wounds of any other kind. 

As a rule, there is no better application than a fold of sheet lint mois- 
tened with cool water, and, if necessary, retained in place by a single 
turn of a roller. If, however, such support is not required, it will be 
better to allow the moistened lint to rest lightly upon the surface. 
Tliis should be changed, or moistened sufficiently often to prevent its 
becoming dry. On the field, where lint is not always to be obtained, a 
piece of a flannel shirt, or of a blanket or overcoat, make excellent sub- 
stitutes. If the dressings cannot for any reason be often moistened, a 
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piece of lint covered with simple cerate is preferable; and if the 
patient is to be moved any distance, especially if the removal is to be 
effected in rude conveyances, over rough roads, it contributes greatly 
to the comfort of the patient to surround the limb, after apply in o- 
the lint and cerate, with sheets of cotton-batting, enveloping the whole 
in a roller. 

A ball which has entered the fleshy portions of the body and has not 
passed entirely through, may possibly lie very near its point of entrance, 
but such examples are exceedingly rare. It is even possible that it may 
have entered, and have been withdrawn with portions of the clothino- 
which have been driven before it ; or it is thought that it may some- 
times enter and escape at the same oi-ifice, by rebounding from a super- 
ficial bone with which it has come in contact ; yet I confess I have 
never seen such a case. 

In a pretty large proportion of cases these missiles, whether the 
round ball or the conical, will be found immediately under the skin, 
upon the side of the body or limb opposite the point of entrance, 
and in the line of its original course. Examples of deviation from 
this line, as has already been stated, occur much oftener with the round 
than with the conical ball. 

The search for the ball may, therefore, properly be commenced by a 
careful examination of the limb upon the side directly opposite its 
entrance ; and it deserves to be mentioned, that while the ball may 
be felt and recognized by light touches of the fingers, it is often 
overlooked if the examination is made rudely; or if it is, under 
rude manipulation, for a moment felt, it is apt to be immediately lost 
again by being displaced, and perhaps thrust inwards along the track 
of the wound. 

In the case of a conical ball there is a very uniform disposition of its 
long axis ; indeed among all the conical balls that I have extracted from 
under the skin, opposite to and remote from the point of entrance, in 
recent accidents, I do not remember to have ever found one lying with 
its apex directed towards the skin,— that is to say, with its long axis at 
right angles with the surface ; only that I must except those cases in 
which a ball has passed through the chest, and it is found presentino- 
between the ribs upon the opposite side. 

The position in which the conical ball is so constantly found, suggests 
an explanation of the great size and lacerated appearance of the wounds 
made by these missiles, which seems far more rational than that usually 
given.^ It has been thought to be due to the rotatory motion of the ball 
upon its own axis, in consequence of which the tissues have been sup- 
posed to be twisted around the ball, as they might be around a gimlet 
or an auger. The explanation is unsatisfactory; and I prefer to 
thuik that the peculiar features of these wounds are due to the tilting 
of the missile after it has struck the body, in consequence of which it 
tumbles and plunges through broadside. The fact that the sides of 
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the ball are nearly as often battered and distorted by contact with bone 
as the apex, affords some confirmation of this opinion ; but perhaps the 
best evidence is found in the fact which I have pretty frequently ob- 
served, that a conical ball sometimes causes wounds which cannot be 
distinguished from those made by round balls ; both the wound of 
entrance and the wound of exit being small and round. In such a 
case I have supposed the ball passed through without being tilted. 

AVlien the ball is discovered, the surgeon should take care to grasp it 
firmly, if possible, between his fingers and thumb, and make a long and 
bold incision upon it, permitting the knife to enter fairly into the 
substance of the ball, so as to divide at once those little firm bauds of 
connective tissue which are drawn deep into all the grooves and 
depressions of the missile. 

In this case, also, the ball should be subjected to careful examination, 
to determine whether any portion remains ; and with the farther pur- 
pose of deciding whether the bone has been struck, or to what extent 
it may be supposed to have been injured. 

When the missile cannot be detected upon the side opposite its point 
of entrance, an examination of the wound must be instituted ; first, if 
practicable, with the finger, as being more intelligent than a probe; 
and afterwards, if necessary, by the probe. For this purpose a long 
gunshot probe is generally employed. A large, tolerably firm probe, 
Avith a bulbous or olive-shaped extremity, is always to be preferred, as 
being less likely to go astray from the track of the wound, and as being 
more sensitive to the resistance offered by a solid metallic body than a 
light and flexible probe. 

If it become necessary to distinguish between a leaden ball and bone, 
Nekton's probe, having a smooth porcelain bulb attached, seldom fails 
to furnish the desired information. This probe I have modified some- 
what, by diminishing a little the size of the bulb, so that it maybe used 
in the search for small shot ; and by giving to the bulb a pear or egg 
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Compound N^laton's probe. 



shape, the small end of which is attached to the shaft of the probe, m 
order that it may be more easily withdrawn from contracted channels. 
I have also had the instrument made in sections, united by a male and 
female screw, in order that they may be separated and placed m ^ 
pocket-case. The section attached to the bulb is of steel, and the 
other section is of pilver, fornaed like an ordinary probe. For the sal*^ 
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of convenience, I have also a third section constructed as a grooved 
director, which may be attached at pleasure to the Nelaton probe. 

The porcelain bulb being brought into contact with the leaden ball 
and turned upon itself, receives a delicate impression, which remains 
after the blood is removed by washing in water, but which is easily 
effaced by soap and water or by a piece of cloth. This instrument is 
equally serviceable in detecting a fragment of iron which has become 
oxidized, by leaving upon the bulb the mark of iron rust. 

Dr. Y. G-elisch, of Los Angeles, California, has suggested that when a 
Nekton's probe cannot be obtained, and it is desired to distinguish be- 
tween lead and otlier substances, a probe made of -white pine makes an 
excellent substitute.' Mr. De Wilde and others have sought to accom- 
plish the same purpose by the use of an electric probe and forceps, 
through which a circuit is established when brought into contact with 
the metal.^ 

For the purpose of extracting the ball a great variety of forceps have 
been devised by ingenious instrument-makers and by others, most of 
which are unsuited to the purposes for which they were designed. 
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Light Bullet Forceps, recommended by the author. 



The truth is, that forceps of any kind are rarely needed in the extrac- 
tion of balls ; and that in most of the cases in which they are needed, a 
pair of common dressing forceps are sufficient. For exceptional cases, 
however, there may be required a pair of long, slender forceps, serrated 
at their extremities, about 7i inches in length, and which will occupy as 
little space as possible in the wound. These will serve for the extraction 
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Strong Bullet Forceps, recommended by the author. 



of balls lying deep in the track of a wound, and not tightly impacted 
ui bone or other tissues. For the extraction of balls lodged in bone 
there may be also occasionally needed forceps of greater size and 



' Gelisch. Pacific Medical and Surgical, Journal^ October, 1866. 
" De Wilde. Medical Times and Gazette. 1867. 
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strengtli ; and for this purpose I have had constructed forceps of the 
same length as the preceding, with strong blades, straight and serrated 
also at the extremities, the pivot being placed near the distal extremitj 
of the instrument to increase its power of prehension. 

Buckshot, with all the varieties of small shot, seldom penetrate deep- 
ly unless at very short range. They rarely fracture or even penetrate a 
bone ; yet they do occasionally. They are often found, however, com- 
pletely flattened upon the surface of the bone, lying buried in the peri- 
osteum, so that they occasion no sensible elevation of the surface and 
are not easily detected. Of all the gunshot projectiles they are the 
most liable to be deflected. 

When fired at short range, small shot enter the body as one compact 
mass, and are almost as fatal as conical balls. Indeed, weapons charged 
with powder and wad alone, occasion sometimes large and fatal wounds 
when discharged in close proximity to the body. 

Wounds caused by powder alone, of which the most frequent exam- 
ples are in civil practice, are not, however, often fatal ; but thej are 
serious chiefly on account of the discoloration and disfigurement which 
they occasion. When loose and separate grains of powder have pene- 
trated the skin, some degree of permanent staining of the tissues is 
inevitable, even though the powder is removed at once ; but the longer 
it remains the wider and deej)er will the stain become diffused. The 
surgeon ought, therefore, to proceed at once, with the aid of some sharp 
pointed instrument and a magnifying glass, to extract each grain sepa- 
rately. If the powder has been received upon the face, or upon othei 
parts of the body habitually exposed, neither the pain caused by the 
extraction, nor the great length of time required in its accomplishment, 
should deter the surgeon from doing this thoroughly. 

Wounds inflicted by canister and grape do not differ essentially from 
those inflicted by solid shot or shell, when the several balls of which 
they are composed remain together ; but when separated, the wounds 
often resemble so closely those made by conical rifle-shot that they can 
scarcely be distinguished. As a rule, however, canister makes a wound 
somewhat larger. Large, solid shot, shell, chain, and bar shot make 
enormous holes, and carry away entire limbs, leaving the muscle;, 
tendons, and other soft tissues hanging in shreds ; or, in some cases, 
smoothly cut, almost as if the separation had been made by au 
amputating knife. Upon examination, however, it will be found that 
the surface is contused, insensible, and almost devoid of life ; that 
muscles have been stretched and even torn from their origins, that 
nerves have been strained and lacerated, that arteries are drawn out 
upon the surface of the wound and hermetically closed, and that the 
bone is splintered and comminuted. It will not be surprising, therefore, 
that most of these patients die from the shock of the injury. 

We have ceased to speak of death from the " wind " of a cannon- 
ball. A sufficient number of examples have been seen in which a can- 
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non-ball has carried away an ear, a uose, the lower jaw, or even both 
upper and lower jaws together, without having caused any shock or 
utlier injury to the body, to render it certain that the wind of a passing 
shot is harmless. The deaths which have been attributed to this cause 
were due, probably, to the side glance of a nearly spent missile, 
which has impinged upon some very vital part of the body. One case 
of this kind, which came under my observation at Harrison's Landing, 
ill the summer of 1862, I have reported at length in my Treatise on 
Military Surgery. Death was instantaneous ; yet there was no mark 
upon the body to indicate where the ball had struck. 



Gunshot Wounds of the Head. 



Superficial gunshot wounds of the head are much more serious in their 
character than similar wounds caused by other missiles. A leaden ball 
moving with great velocity, impinging upon the outer wall of the skull 
in its transit, occasions intense vibration of the solid structure with 
which it has been brought into contact, resulting often in the imme- 
diate death of the periosteum, rupture of the interosseous vascular 
canals, molecular disturbance of the ultimate bony structures, and 
more or less grave cerebral disturbance. Consequently it is very 
common to find after these apparently insignificant injuries, fi'om the 
mere glance of a ball upon the head, sloughing of the integument and 
of the periosteum, necrosis of the outer lamina of the bone, followed 
by a tedious exfoliation or necrosis of both the outer and inner plates. 
Our Army Medical Museum contains twenty-two specimens of gunshot 
contusion of the cranium, followed by necrosis of one or both plates, 
Dr by osteo-myelitis, or meningitis, ending only in suppuration. In 
a few cases, also, similar superficial 
wounds are followed by cerebritis and 
cerebral abscesses. Colonel Farnham 
died of a cerebral abscess, caused by a 
shot which had glanced across the top of 
his head, at the first battle of Bull Run, 
and M'hich occasioned no wound beyond a 
simple abrasion of the scalp. 

The classification of head wounds, 
adopted in Circular No. 6, does not ena- 
ble lis to declare the fatality of scalp 
wounds received in the late war ; but in 
1 note it is stated that of 127 scalp wounds 
ill the Na\7, only 2 died ! 

The Army Medical Museum contains, 
ilso, eight examples of fracture of the in- 
ler table alone, caused by bullets ; in some of which the inner table 
las suffered a marked depression. Specimen N"o. 24, in the same mu- 
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Fracture and depression of inner plate 
alone. U. S. A. Med. Museum, No. 1,508. 
From Circular No. 6. 
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seum, illustrates a similar class of cases, in which the outer table has 
suffered only a linear fissure, while the inner table is both broken and 
depressed. There are also several examples in which the outer table 
has been grooved or furrowed by the missile. 



Fig. 25. 



Fig. 26. 




Outer Table. 



Fissure of the outer table, with depression of the inner. 

Circular No. 6. 




Inner Table. 
TJ. S. A. Med. Museum, No. 24. From 



Perforating Gunshot Injuries of the Head. — Mr. Guthrie, I think, 
has remarked that in the case of injuries of the upper portions of the 
brain the fatality diminishes as you proceed from before backwardj. 
The observation may be correct, but I have seen nothing in my experi- 
ence to confirm it. Injuries of the base of the brain, especially at the 
posterior part of the base, are certainly very fatal. 

A Minie rifle-ball, having passed entirely through the skull, causes 
wounds or perforations of unequal size, the wound of entrance beini; 
somewhat smaller than the wound of exit, and both are, in general, 
larger than the missile. The same is true with regard to wounds or 
perforations of the skull made by round balls, but the openings are in 
general relatively smaller. 

The inner plate is generally more comminuted at the point of en- 
trance than the outer ; and the reverse is the fact at the point of exit. 

From both openings there are ah 
usually found extending outwards in 
one or more directions, fissures of the 
bone unaccompanied with depression, 
and which sometimes traverse com- 
pletely the lines of sutures and involve 
adjacent bones. Larger missiles almost 
invariably cause extensive fissures. 
Minute fragments of bone generally 
traverse more or less of the entire 
track of the wound through the cere 
bral substance. 

In a few cases, where the missile is projected at a short range, andi^ 
consequently moving with great velocity, the opening in the bone at tlif 
point of entrance is round, smooth, and unaccompanied with divergini:' 



Fig. 27. 




Fracture caused by grape-shot. U. S. A. Med. 
Museum, No. 1,318. From Circular No. 6. 
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fissures. Such openings have been called " punctured " gunshot frac- 
tures; and in most cases the inner plate is found more extensively 
broken than the outer, and depressed. 



Fig. 28. Fig. 29. 




Outer pliite. Inner piate. 

"Punctured" gunshot fracture, caused by a pistol-ball. U. S. A. Med Museum, No. 1,673. From 

Circular No. 6. 

The prognosis in these cases is in general fatal ; but the example re- 
])orted by Dr. Harlow, of Vermont, of complete recovery, after a tamp- 
ing-iroii three feet seven inches in length, and one inch and a quarter 
in diameter, had traversed the left anterior lobe of the cerebrum, will 
warrant a hope of recovery in almost any case of gunshot injury from 
a rifle-ball. This accident occurred in 1848, and the man survived 
thirteen years.' 

The records of the late war furnish numerous examples of per- 
forating Avouiids of the brain which have resulted in recovery. In 
Circular Ko. 0, at p. 18, are reported tliree cases in which the patients 
survived gunshot wounds through the anterior portions of the brain ; at 
p. 15 is reported an example of recovery after a ball had traversed a 
portion of the brain near the vertex. 

It is the duty of the surgeon, then, first to examine with the fingers 
or a probe the wound of entrance, removing carefully any fragments of 
bone which may be within his reach, and to proceed to treat the case 
thereafter as if a possibility of recovery remained. 

Penetrating Wounds of the Head — Wlien rifle-balls or smaller 
leaden projectiles penetrate to the interior of the cranium, but do not 
pass entirely through, they are generally found resting against or near 
the inner wall of the cranium upon the side opposite that at which they 
have entered. They are often, also, deflected from their original course. 
In a few examples, however, balls have been found near the point of 
entrance, and extracted. Dr. Ilann, of the U. S. Army, found and re- 
moved a ball, by the aid of the trephine, which was resting on the dura 
mater ; and Larrey extracted a ball from the superior longitudinal sinus. 
Quite a number of other similar cases have been mentioned. In a few 



'Harlow. The Author's Treatise on Military Surgery^ p. 239. New York Medical 
Omttc, July 4, 18G8. 
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rare cases, also, the ball has been successfully extracted when lying at 
a considerable depth. 

It is proper then to institute a search, but not to prolong the search 
far within the cavity of the skull. If the ball is found, and, as is 
often the case, the opening is not sutSciently large to enable the sur- 
geon to extract it, the trephine must be applied. In all cases the loose 
fragments of bone lying near the surface must be removed. 

As to the prognosis, in case the ball must be permitted to remain, it 
need scarcely be said that it is necessarily unfavorable. Very few have 
survived beyond three or four days ; but a sufficient number of cases 
have been reported from time to time in which life has been prolonged 
for several months and even years, to justify always a faint hope that 
recovery may take place. 

Guthrie relates a case in which the patient survived a year. Hennen, 
Lawrence, and others have seen examples in which the persons have 
survived several months. South, in his notes to Chelius's Surgery, has 
collected several other examples, in one of which, the case reported 
by Langlet, the patient survived 18 months. Acting Assistant Surgeon 
Dase, U.S.A., reports a death at eight weeks ; and Dr. Bottes, of Sen- 
eca county, N. T., at ten weeks ; in both of which the cerebral symptoms 
only occurred a short time prior to death. I have related in my Treatise 
on Military Surgery the case, also, of a man having a buckshot in his 
brain, and whom I found living and in tolerable health at the end of 
eight months. 

The question as to the use of the trephine, in gunshot fractures of 
the head, is far from being definitely settled ; nor, when we consider 
the variety, and the complicated nature of the conditions which attend 
these accidents, is it probable that it can be settled absolutely. During 
the late war in this country the trephine was used a good deal ; bnt 
precisely to what extent it will never be possible to know, since a great 
many operations made upon the field were never reported. The statift- 
tics in the Surgeon-Greneral's office, made up to the first of October, 
1864, furnish 5,046 cases of gunshot injuries of the head, but the com- 
piler of these records acknowledges that they were not yet sufficiently 
well classified to be made the basis of reliable conclusions. It is stated, 
however, that of 107 cases in which the trephine was employed, and in 
which the results have been ascertained, 60 died and 47 recovered ; and 
that of 114 cases where the elevator or forceps alone were employed, 
61 died and 53 recovered; — giving to operative procedures a ratio 
of recovery of 45-3 per cent ; while in 483 cases where no operative 
procedures were adopted, the ratio of recovery was only 20-5 per 
cent. 

These figures, whether they ought to be accepted as testimony or not, 
accord with our own convictions as to the advantage of surgical inter- 
ference in a large proportion of gunshot fractures of the skull. While 
we have often had occasion to regret that the trephine or the elevator 
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had not been used, we have seldom seen accidents or fatal results 
plainly traceable to their employment. 

Gunshot Woirnds of the Face. 

The bones composing the face are, for the most part, thin or shell- 
like in their structure, and exceedingly vascular ; consequently they 
are subject to great comminution from the passage of balls ; and trou- 
blesome hemorrhages are liable to occur along the tracks of the 
wounds. According to the report of the Surgeon-General, secondary 
haemorrhage was the principal source of fatality in these injuries during 
the late war. My own experience corresponds with this observation. 

The vessels are in most cases inaccessible to the hgature ; and when 
the bleeding does not cease spontaneously, it is proper to have recourse 
to plugging, and to the persulphate of iron. In case all other means 
fail, the final resort is to ligation of the carotid ; but with only a doubt- 
ful prospect of success, on account of the fi-ee anastomoses between the 
arteries belonging to the opposite sides of the neck, and of those belong- 
ing to the same side. 

The ball ought in all cases to be extracted as speedily as possible, 
since if permitted to remain it is very liable to give rise to a secondary 
haemorrhage, and to exfoliations of bone. I have seen several exam- 
ples, however, in which the continued presence of balls has caused 
very little inconvenience. 

Loosened fragments of bone should not as a rule be removed ; if 
replaced, in most cases they unite speedily, and serve in some measure 
to preserve the harmony of the face. AVhen, however, they are com- 
pletely detached, or attached only by very slender fasciculi of living 
tissues, their prompt removal is demanded. 

The consideration of gunshot fractures of the lower jaw, and of the 
various anaplastic operations required to remedy the deformities result- 
ing from gunshot injuries of the face, will be reserved for the sections 
on fractures of the lower jaw, and regional surgery of the face, respect- 
ively. ^ 

As illustrating the curious accidents which may occur to the face in 
gunshot injuries, I will mention the case of a Confederate soldier whom 
I saw after the battle of Stone's Eiver, in Tennessee. He was kneelinof 
■iu(l bending forwards, when he received a rifle-ball upon the crowns of 
Ins four lower incisor teeth. The ball and teeth were subsequently 
found underneath the skin at the top of the sternum. The injury was 
not followed by any difficulty in breathing or in deglutition, nor by any 
other serious results beyond the formation of one or two subcutaneous 
abscesses in the course of the neck. 
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Gunshot Wounds of the Neck. 

Balls sometimes traverse the ueck without inflicting serious injiu'j 
upon any of those vital structures which are here assembled and 
crowded together as upon a narrow isthmus ; but in many cases im- 
portant nerves or blood-vessels, or even the spinal column itself, have 
suffered lesion, and death has occurred speedily. Lacerations of tlie 
blood-vessels, in which the timely application of a ligature might have 
saved the life, have generally caused a fatal haemorrhage before sur<ri- 
cal aid could be obtained. In a good many cases, also, the arteries 
or large veins have not been torn, but only contused by the transit 
of the ball, and death has taken place from secondary haemorrhage. 

Wounds of the larynx and trachea are not often immediately fatal ; 
but in most cases the injury has been followed by intense inflamma- 
tory action, resulting in occlusion of the tube and death. Tracheotomy 
might no doubt occasionally avert such a termination. I have witnessed 
one example of complete recovery after the passage of a buckshot 
through the larynx, and in which no surgical interference became 
necessary. 

Gunshot Injuries of the Spine. 

Gunshot injuries of the spine, like fractures of the spine from other 
causes, are generally fatal, especially where the bodies of the vertebrae 
are involved. The Surgeon-General, however, reports six recoveries 
after fractures of the transverse or spinous processes ; and one partial 
recovery where the ball, having fractured the spinous process of the 
fourth lumbar vertebra, had penetrated to the vertebral canal. The 
ball and fragments were extracted, and at the end of ten months the 
report states that he was likely to recover. The two following cases 
have come under my own notice : — 

George A. Uline, Sergt. 125th N.Y.Y., was wounded at Gettysburg, 
July 2, 1863, by a conical ball which traversed the spinous process of 
the fourth cervical vertebra, and was subsequently removed by incision, 
with several fragments of the bone and pieces of oil cloth. I saw this 
man in the hospital nine months after the accident, when he had nearly 
recovered his original health. 

Wm. Madden, enlisted as Wm. McMahon, a private in the 20th 
Conn, v., was wounded by a rifle ball at Averysborough, N. C, March 
16, 1865, which traversed his loins, perforating, or possibly grooving, 
the anterior surface of the body of the second lumbar vertebra. 
Paralysis of his lower extremities immediately ensued. Some time ic 
September, 1865, a small fragment of bone escaped, in which was embed- 
ded a piece of lead. September 19, 1867, I found him suffering only 
with slight paralysis of his bladder ; the wound was closed ; a marked pos- 
terior curvature of the spine existed opposite the first, second, and third 
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lumbar vertebras, but this curvature had not increased during severa' 
months, and the spine felt firm. I detected the ball lying in the muiscles, 
nearly opposite the point of entrance, and cut it out. It was flattened 
on one surface and covered at points with calcareous matter. His 
recovery is now complete, and he has since been in person before the 
JS'ew York Pathological Society. The members present concurred 
with me in opinion that the ball had struck the body of the vertebra. 

Gunshot Wounds of the Chest. 

Superficial Wounds. — Contusions of the thoracic parietes caused 
by bullets are known occasionally to rupture a blood-vessel and to cause 
considerable nervous shock; but these results are quite rare and ex- 
ceptional. It is probable, indeed, that the apparent nervous shock is 
in most cases due to alarm caused by the belief that the ball has 
penetrated the body. At the first battle of Bull Run a soldier re- 
quested me to examine his back, through which, he said, a ball 
had peneti'ated. He was pale and seemed exhausted. Upon exara- 
hiation I found a discolored spot, which he indicated as the seat of the 
injury, but there was no wound. The ball had struck with such force 
as to stagger him and to cause immediate faintness. After being 
assured that it had not penetrated, he returned at once to his command. 

Several times I have seen broad eschars, or superficial abrasions of 
the chest, occasioned by the side glance of large, solid shot, no 
serious internal injury being produced. 

Balls which penetrate only the integument are occasionally deflected 
and pass some distance over the periphery of the thorax before they es- 
cape ; the two wounds upon the opposite sides seeming to indicate that 
the missiles have traversed the cavity of the thorax. Quite often in 
such cases, although the ribs may not have been broken, some superfi- 
cial exfoliation occurs. In Circular No. 6, 1865, it is stated that the 
4,759 flesh-wounds of the thorax presented a very small ratio of mor- 
tality ; but that they were long in healing, in consequence, as the writer 
thinks, of the mobility of the thoracic parietes. The frequency of ne- 
crosis in these cases must, I think, be regarded as the principal cause 
of the delay in cicatrization. 

Perforating Wounds of the Chest. — These wounds present the 
widest range of prognosis, according to the degree and nature of the 
internal lesions. Wounds of the heart and of the larger blood-vessels 
are, in general, immediately fatal ; yet there are a number of cases on 
record in which the fatal result has been delayed several months, and 
even years. Dr. Samuel Purple, of this city, has furnished a resume of 
twelve cases of gunshot injuries of the heart in which the patients 
surnved from forty-four hours to six years.' 

' Purple. NeiD York Medicrd Journal, May, 1855. Also, the Author's Treatise on 
Military Surgery and Hygiene, p. 263. 
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I have in my possession the heart of a man named John Kelly, contain 
ing a round musket-ball, which lies encysted in the apex of the right 
ventricle, and vs^hich was received twenty years before his death. There 
is conclusive evidence, however, that during the first five years it la;y 
near the right internal jugular vein, and that having at length made 
its way through the coats of this vein, it dropped into the ventricle, 
and finally became imbedded in the walls of the heart at its apex. It 
remained in the heart, therefore, fifteen years, and was not then the 
immediate cause of his death.' 

Perforating wounds of the chest, which do not prove immediately 
fatal, must still be regarded as dangerous. If, however, a pistol-ball, or 
a round musket-ball has traversed any portion of the thoracic cavity, and 
death has not resulted in a few hours from haemorrhage, and no frag- 
ments of bone or other f oi-eign matters have been driven in at the point 
of entrance of the ball, the chances are very much in favor of recovery. 
A large proportion of the examples of this class which have come imder 
my notice have recovered completely, and generally after only a few 
days or weeks of confinement. 

The signs which indicate that a ball has traversed some portion of the 
lungs are, embarrassed respiration, cough, expectoration of blood, the es- 
cape of air from the wound, or the presence of air in the cellular struct- 
ure beneath the integuments. No one of these signs, however, can be 
regarded as absolutely diagnostic. The expectoration of blood is some- 
times caused by concussion alone, and when caused by the passage of a 
bullet through the lungs, it does not alwaj's occur immediately after the 
receipt of the injury, — frequently not until after the lapse of several 
hours or even days, and it is rarely seen after the sixth or tenth day. 
In a few examples blood is not expectorated at any period of the prog- 
ress of the case. The escape of air has sometimes been caused by a 
wound which has penetrated only the pleural cavity ; in which case air 
may pass in and out, if the wound is sufiiciently patulous, at each in- 
spiration and expiration. When, however, one or more of the above- 
mentioned symptoms are present, and the direction and depth of the 
wound favors the supposition, there will seldom be much difliculty in 
reaching the conclusion that the lungs have been penetrated. 

In case the ball has struck a rib at the point of entrance, the broken 
and loosened fragments should be drawn out with the forceps and 
removed ; but little or nothing can be gained by a deep exploration of 
the track of the wound, since the orifices of perforation of the walls of 
the thorax, and of the lungs, seldom remain in correspondence after the 
admission of air to the pleural cavity. 

The intercostal artery is often wounded when the missile has impinged 
upon the lower margin of the rib ; but it seldom causes a troublesome 



1 For a full report of this case see United States Sanitary Commission Mei imrs, Sur- 
gical Series, vol. 1, in a note to Dr. Lidell's paper, p. 163. 
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l)leecHiig. No examples of serious haemorrhages from this source were 
reported to the Medical Bureau during the late war, except as secondary 
accidents. 

If the artery cannot be seized and ligated in the wound, enlarged by 
free incision, it has been suggested to exsect a portion of the rib, or 
to cast a ligature around the rib, including the artery, or to attempt to 
control the bleeding by pressure made with the fingers. 

AVliether these wounds shall be closed immediately, or be permitted 
to remain open for the free discharge of blood and matter, is a ques- 
tion upon which there is at present some difference of opinion. The 
general practice has been to leave them open in all cases ; but Dr. B. 
Howard, late Assistant Surgeon, U.S.A., has practised closing them in 
all cases ; first removing the contused margins by a clean incision, and 
then closing the wound by silver sutures, plaster, and compress, so 
as to secure, if possible, union by first intention. I have seen some 
of these cases do remarkably well ; in others the edges have refused 
to unite, and the track of the wound has soon reopened. There is 
nothing in the fact last stated, however, which ought to deter us from 
attempting to close some of these wounds at once, inasmuch as the re- 
fusal on the part of the wound to unite will only place it in the condi- 
tion in which it would have been if no such attempt had been made. 

In my opinion neither plan ought to be adopted as a universal prac- 
tice ; but the wounds may properly, and often advantageously, be 
closed in the following cases of chest wounds : — First, in all simple in- 
cised and punctured wounds of the chest. Second, in all wounds made 
by round, smooth balls, or by small shot ; where the missiles have not 
impinged upon, or broken any portion of the bony parietes ; and in 
which it can be rendered certain that no foreign substance remains 
in the track of the wound. Third, when, under any circumstances, 
both pleural cavities have been opened ; since the free admission of air 
would, in most of these cases, cause speedy death. Fourth, when the 
pulmonic haemorrhage is very profuse, and the blood is escaping so 
rapidly by the external wound as to endanger life. By closing the 
wound there is a possibility that before a fatal syncope has occurred 
the blood may coagulate within and that the bleeding may be arrested. 
Fifth, when it is ascertained that the impending suffocation is due to 
the presence of air in the pleural cavity, and not to blood. I have 
seen a number of cases on the field of battle in which the patients 
could only breathe comfortably when the finger or a cloth was thrust 
into the wound ; and in all such cases it is proper to close the wound at 
least temporarily. 

The wounds ought not to be closed permanently : First, in the case of 
gunshot wounds of the chest, made by conical rifle-balls, or by projec- 
tiles of a larger size (with the exception as to the presence of pneumo- 
thorax, pulmonary haemorrhage, and the perforation of both pleural 
cavities already stated). Second, in wounds made by any form or 
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size of projectile, when the projectile has not been removed ; or when 
fragments of bone, pieces of cloth, or other foreign substances are 
suspected to be within the cavity of the chest. 

It will be understood, however, that in no case can there be anv 
objection to such light and movable dressings as may be required foi 
the protection of the external wounds, or as will secure a temporarv 
occlusion of the wound. 

After having decided upon the question of closure of the wound 
the only point of treatment which remains to be considered relates to the 
constitutional management of the case. It matters very little whether, 
in case the wound is left open, we apply wet pledgets of lint or simple 
cerate, since no applications can have effect beyond the margins of the 
orifice. American surgeons have not bled their patients in any case 
which has come to my knowledge, or which has been reported to the 
Medical. Bureau, neither in cases of haemorrhage or of apprehended 
inflammation. I have seen no reason to regret this omission of a prac- 
tice still recommended by many foreign military surgeons. 

Eest in the recumbent posture ; small doses of morphine, as, for ex- 
ample, one-sixteenth of a grain every six or eight hours ; plain but 
nutritious diet, and occasionally a little stimulus, have constituted the 
sole treatment in the vast majority of those cases which have come 
under my notice. 

Hernia of the Lungs, as a result of gunshot injury, is exceedingly 
»'are. It has been said to happen more often when the wound is small, 
as in the case of a punctured wound, than when it is large. There are 
two periods at which the hernia may occur ; first, immediately on the 
receipt of the wound, while the glottis is closed, as in the act of cough- 
ing, the lung being at the same moment filled with air, and pi-essed out- 
ward toward the thoracic parietes ; second, after the wound has closed, 
when the cicatrix remains thin and yielding, or when the muscular 
parietes have become atrophied in consequence of injury of any kind, 
and no longer furnish resistance to the centrifugal pressure of the air 
enclosed within the lungs. 

The latter form might possibly be mistaken for pyothorax; from 
which, however, it may be easily distinguished by percussion. It 
requires no treatment beyond the application of a compress and 
bandage. 

That form of hernia of the lung which takes place immediately on 
the receipt of the injury, and in which the protruded viscus lies ex- 
posed, without any tegumentary covering, is the only one demanding 
special consideration. 

Mr. Guthrie speaks of three cases which he saw after the battle of 
"Waterloo ; and adds, that he advised them to be let alone, and that his 
advice having been followed they did very well. 

On the field, after the battle of Fair Oaks, my attention was called to 
a soldier wounded in the left side, a little below the nipple, by a rifle- 
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ball. From the wonnd was protruding a portion of the Inngs, about 
one inch in diameter, but the opening through which it had escaped 
was much smaller. The mass was completely strangulated, being of a 
dark purple, or black color, and insensible to the touch. I applied a 
strong ligature to the base of the hernia, and secured the ligature to the 
side of the chest by a strip of adhesive plaster. The following morning 
he was apparently doing well ; and I hare never heard from him since. 

Captain Robert Smith was wounded, at Chancellorsville, in the eighth 
intercostal space by a round ball, which entered the pleural cavity, but 
did not wound the Inng, passing downward into the cavity of the abdo- 
men. Soon after the lung was discovered protruding, forming a hernia 
of the size of a small orange, which the surgeons could not reduce, even 
after enlarging the wound. Subsequently other surgeons made a sim- 
ilar attempt, but failed, and a ligature was applied to the pedicle. On 
the second or third day this was removed, and a portion of the mass 
sloughed away. Five days after the receipt of the injury the ball was 
discharged by stool. The hernia gradually receded, and at the end of 
three months the patient was reported cured.' 

Dr. Prince has reported the case of Private Sheridan, wounded at 
Malvern Hill by a musket-ball which entered between the ninth and 
tenth ribs and passed out near the zyphoid cartilage. A hernia soon oc- 
curred from the anterior wound, and bile escaped from the posterior 
wound. He was taken prisoner, and no treatment was ever adopted 
beyond washing the surface of the hernia with water from time to 
time, which he did himself. He was subsequently exchanged, and 
eventually recovered completely. ° 

In none of these cases did the patients seem to suffer any special 
inconvenience from the presence of the hernia. 

Experience seems, therefore, to warrant the surgeon in leaving most 
hernije of this class to take care of themselves ; or in case the hernia is 
small, and already much strangulated, in applying a ligature to com- 
plete its strangulation and separation. Excision is not to be considered, 
nor is the reduction to be recommended unless the accident is very 
recent ; certainly not after it has been suffering prolonged and severe 
strangulation. 

Penetrating Wounds of the Chest. — The permanent lodgment of a 
conical rifle-ball within the ca\nty of the thorax generally proves fatal. 
Round balls cause less disturbance ; and pistol-balls, with small shot, 
seldom prove fatal when lodged within the chest, unless from wounds 
of the heart or large blood-vessels. 

McLeod says that of thirty-three cases in which the ball lodged, only 
two recovered. These were probably all conical rifle-balls. It is 
not probable that the results of similar accidents during the late Amer- 



• Circular No. 6, 1865, p. 24. 
*im. p. 24. 
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ican war were any more favorable ; but the facts hav^. not yet beer 
made known, and we are unable to speak positively. 

Among the few remarkable cases of this class recorded in the medi- 
cal journals since the close of the war, is that of Henry Mintenberger, 
wounded April 7, 1864, by a rifle-ball weighing three-fourths of an 
ounce. The ball entered at the " lower margin of the seventh rib." 
He soon returned to duty, and remained in tolerable health until Sep- 
tember 1866, when he contracted a severe cold, which was followed by 
expectoration of blood, cough, and occasional aphonia. On the 26tli 
of March, 1867, the ball was expelled from his trachea after a violent 
paroxysm of coughing.^ 

If the ball has penetrated the thoracic parietes and lodged, it will be 
the first duty of the surgeon to examine the wound, and ascertain 
whether it may be found near the point of entrance ; and in case it is 
not, a careful examination should be made upon the opposite side, to 
determine whether it may not be found underneath the integument. 
In no case can it be justifiable to explore deeply through the substance 
of the lungs in search of the missile. The subsequent management of 
the case will be the same as for a perforating wound, only that it will 
never be proper to close the wound hermetically. 

At a later period, when suppuration has taken place, the ball may 
possibly be found by the aid of a long gunshot probe ; and if found 
lying near the thoracic parietes it may, perhaps, be removed by forceps 
or by a counter-incision. 

Abscesses resulting fi'om the presence of foreign bodies in the cantv 
of the chest should be kept well open ; and after a time they should be 
occasionally thoroughly syringed out with tepid water or with such 
disinfectants as carbolic acid, chloride of soda, or bromine. 

Gunshot Wounds of the Belly. — In general, it may be obser\^ed 
that gunshot wounds of the belly are much more fatal than similar 
wounds of the chest ; death resulting in a vast majority of cases from 
extravasation of the contents of the hollow viscera into the peritoneal 
cavity, inducing fatal peritonitis. Of 414 penetrating gunshot wounds 
of the belly, reported in Circular No, 6, 308 were fatal, or 74 per cent. 
This probably includes few or none of those cases in which death re- 
sulted from hfiemorrhage on the field ; but even with this exclusion, the 
rate of mortality is below what can reasonably be expected when the 
results in a larger number of cases shall have been ascertained. 

In some penetrating and perforating wounds of the belly the viscera 
are not injured ; and in such cases the mortality is very small. Their 
mortality has relation, also, to the character and conditions of tlie vis- 
cera penetrated. Thus, for example, wounds of the liver, stomach, 
spleen, kidneys, and bladder present the highest rate of mortality, and a 
wound of the bladder is more dangerous when that viscus is full than 
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when it is empty. Wounds of the small intestines are much more 
dangerous than wounds of the colon ; for the reasons that the small 
intestines are more movable, they are completely surrounded by the 
peritoneal sac, and they are so disposed in convolutions, that the missile 
generally penetrates the canal at three or four different points. A very 
large proportion of the recoveries after penetrating gunshot wounds of 
the belly which have come under my notice, were in cases in which the 
lialls had passed through the lumbar or iliac regions, and especially the 
latter. In many of these iliac wounds, however, it is probable that none 
of the viscera were wounded. While, on the other hand, wounds in 
the umbilical region have proven especially fatal. 

General Treatment. — It is seldom or never proper to explore these 
wounds in order to trace out and remove the ball or other foreign sub- 
stance. Such attempts are almost certain to prove fruitless, and cannot 
fail to diminish greatly the chances of recovery. It will be remembered 
that the great danger consists not so much in the lesion as in the ex- 
travasation of the contents of the viscera into the peritoneal cavity. In 
some cases a ball penetrates an intestine or some other viscus, and their 
contents do not immediately escape. If now the lips of the wound 
remain undisturbed, adhesion speedily takes place between the opposing 
peritoneal surfaces, that is to say, between that portion which lines the 
walls of the belly and that portion which covers the contained viscus, 
shutting off all communication with the cavity of the peritoneum. To 
search for a wound in the intestines, also, with the purpose of closing its 
edges with sutures as recommended by Legouest, is equally unsound 
practice ; and I am happy to learn that it has probably not been adopted 
save in a very few instances, by American surgeons.' The very attempt 
to find the wound in the intestine must ensure the admission of air into 
the cavity of the peritoneum, and the escape of faecal matter. My own 
observations and experimeiits have shown, that in most cases the ball 
has traversed the intestinal tube at several points ; and while one wound 
is being exposed and closed with sutures, the contents of the intestine 
must inevitably escape at some of the other woimds. 

The only examples, therefore, in which it can be proper to close an 
intestinal wound by sutures, are those in which portions of the ab- 
dominal wall have been torn away by large shot, and the viscera are 
fairly exposed. Having in such cases removed the ragged edges of 
the intestinal wound by the scissors, they must be retained in accurate 
coaptation by delicate sutures ; taking care that the edges of the wound 
shall be slightly inverted so as to bring only the serous surfaces into 
contact, between which adhesion occurs even more promptly than be- 
tween raw surfaces, and very much more promptly than between mucous 
surfaces. In some few cases, to be determined only by the judgment 



Two unsuccessful cases of closure of the ileum by suture. Specimens 4 389 4 390 
Amij Medical Museum. ' ' 
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of the surgeon, it may be proper to stitch the edges of the intestinal 
wound to the walls of the abdomen, and encourage the formation of 
an artificial anus. 

To these may be added, as proper cases for the employment of the 
suture, those very rare examples in which the intestine, being wounded, 
is protruded, constituting a hernia. Under such circumstances, having 
closed the wound by sutures, the intestine may be carefully returned; 
but the orifice or lesion in the intestine must be retained, if possible, 
in a position corresponding to the wound in the abdominal wall. 

"With these exceptions, the proper treatment of intestinal gunshot 
wounds, and of nearly all gunshot wounds involving other abdominal 
viscera, is in the main expectant. The wound should be dressed with 
a pledget of lint moistened with water, and this should be retained 
in place with adhesive strips or rollers. The patient should be kept 
upon his back, or in some position in which he can repose with the most 
ease, enjoining upon him absolute quiet, so that the viscera may re- 
main in perfect rest. For a period of twenty-four hours, no fluids or 
solids should be received into the stomach, since either may cause that 
peristaltic action which must increase the danger of extravasation. 
Enemata are equally objectionable. Solid opium, in doses varying 
from one-half to three-quarters of a grain, should be administered at 
intervals of from four to six hours, the opiiim being conveyed into the 
stomach by a tablespoonful of water. Solid opium is to be preferred 
to morphine, for the reason that it is less likely to occasion nausea. It 
is true, however, that the extent to which it is to be employed in any 
case must be determined by the amount of pain, but usually the quan- 
tity of opium above recommended will subdue the pain, and arrest all 
peristaltic movements. Sedatives of any kind administered to the 
production of stupor, paralysis of the bladder, and such complete paral- 
ysis of the muscular coats of the intestinal tube as results in tym- 
panitis, are, according to my experience, injurious. I cannot agree, 
therefore, with those gentlemen who prefer in these cases to " narcotize" 
their patients. After a large experience, my conclusions upon this 
point a,re positive. I have seen many cases of gunshot wounds of the 
belly, imder moderate doses of opium, conducted to a favorable issue, 
and very few indeed which have terminated favorably under large 
doses of either opium or morphine. 

After the lapse of twenty-four or thirty-six hours, drinks, food, and 
stimulants may be given as the condition of the patient may require; 
but cathartics and enemata are not admissible for several days. 

In several instances balls lodged in the cavity of the belly have event- 
ually passed by the rectum. One example of this kind is related at 
p. 26 of Circular No. 6, in which a conoidal ball passed by stool fourteen 
hours after the wound was received, and the patient made a rapid re- 
covery. I have recorded four other similar cases, drawn from the ex- 
perience of the late war, in mv Treatise on Military Surfjcrv, in all 
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\diich recovery took place. Mr. Longraore and Mr. Guthrie have each 
reported one example. 

Faecal Fistulae.— Faecal iistulae have resulted in a pretty large pro- 
portion of the cases of recovery. In Circular ISTo. 6, seven ca^es are 
reported ; only one or two of which were probably wounds of the small 
intestines ; most or all of the remainder were examples of wounds of the 
colon. All these fistulae, except one, finally closed without suro-ical in- 
terference. The exceptional case was that of Lieut. Diechler, whose 
fistula was closed, I am informed by Dr. Leale, by a plastic operation, 
made by himself several months after the date of the Surgeon-General's 
report. I have reported in my Treatise on Military Surgery thirteen 
additional cases, most of which came under my own observation ; and 
in all of these examples a spontaneous cure took place within a few 
weeks or months at the longest. In the history of these cases it hag 
generally been noticed that the openings have closed once or twice, 
and opened again, before the final closure^ has taken place. (See " FjBcal 
Fistula." Chapter on Injuries of the Abdomen). 

Some of our surgeons have employed opiates, under an impression 
that such measures favored the closure of these fistulse ; but according 
to my observations no therapeutical measures have proved serviceable, 
except a strict adherence to a fluid diet, such as milk, animal broths, etc! 
Solid particles of food are apt to lodge in the fistulce, and cause them 
to reopen when partially or completely closed. A fluid diet avoids this 
source of delay in the process of cure. 

Gunshot Wounds of the Stomach.— That a ball has entered this 
viscus may be inferred from the situation of the external wounds ; the 
prsecordial pain ; the prostration ; hiccough and vomiting ; but no posi- 
tive evidence can be afforded except from the vomiting of blood, and 
the escape of the contents of the stomach through the wound. 

The recorded examples of recovery after this accident are verv few. 
The case of Alexis San Martin, in whose person Dr. Beaumont, of the 
U.S.A., made his famous experiments upon the gastric juice, is well 
known to the medical profession.' Dr. Peters, of the U.S.A., has also 
reported the case of a soldier wounded September 13, 1862, by a pistol- 
ball. For two months the stomach discharged its contents through the 
wound ; but it finally closed without surgical interference, and his'i-ecov- 
ery was complete.' 

I am informed, also, by Dr. H. S. Hewit, of this city, that Dr. E. B. 
Cole, of San Francisco, received a pistol wound of his stomach, followed 
by vomiting of blood, from which, under his care, he made a complete 
recovery. 

The treatment in these cases ought to be the same as in similar 



-Philadelphia Medical Recarder, January, 1825; Dunglism's Elements of Eyqime ■ 
treatise on Military Surgery, by the Author, p. 359. 
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wounds of the intestines, only tliat it may be even more warrantable in 
certain wonnds of the stomach, to make fast the walls of tlie viscus to 
the abdominal walls by sutures, so as to prevent extravasation, and 
ensure the formation of a fistula. 

Gunshot Wounds of the Liver. — In most of these cases the pa- 
tients die quickly from hsemorrhage. A large proportion ol the re- 
mainder die from inflammation and from the formation of abscesses. 
Nevertheless the number of recoveries reported is not inconsiderable. 
Guthrie alone mentions eight recoveries. 

The Surgeon -General reports that of 32 cases in which the diagnosis 
was unquestionable, all but four terminated fatally.' It is certain 
that a much larger number recovered, but it is quite probable that a 
farther examination of the records will not materially alter the propor- 
tions of deaths and recoveries. It must not be forgotten, however, that 
in the cases of most of those who died from hjemorrhage alone, the 
character of the injury was probably not recognized, and they do not 
appear in the Surgeon-General's report. 

I have reported elsewhere one case of recovery after a pistol wound 
of the liver ; and I have recently had under my charge a gentleman 
from California, w^ho was shot through the liver and right lower lobe of 
the lungs by a pistol-ball. An enormous abscess was subsequently 
formed in the track of the wound, which was opened by Dr. J. C. Shorb, 
of San Francisco, the abscess discharging pus and bile, and w^hich had 
not completely closed nine months after the accident, although his 
health was nearly restored. 

If a ball has entered the liver and lodged, it may be proper to search 
for it carefully with a probe. The wounds ought to be left open to 
allow of the free discharge of blood, or bile and pus ; the therapeu- 
tical treatment being directed mainly to the prevention or reduction of 
inflammation. 

Gunshot Wounds of the Spleen. — The records of surgery funiish, 
I think, 13 or 14 cases of complete removal of the spleen in man, of 
whom 7 or 8 recovered ; and there are many examples of recovery 
after partial excision of this organ.'' 

It would seem probable, therefore, that occasionally persons might 
recover after gunshot wounds of this organ ; but I am not aware that 
any such case has ever been reported by American surgeons, or bv 
surgeons in any other part of the world. 

Gunshot Wounds of the Pancreas. — 'Hot are there yet recorded 
any examples of recovery after gunshot wounds of the pancreas ; yet 
such an occurrence might not seem improbable. 

1 Circular No. 6, 1865, p. 26. 

5 Kew York MedicalJournal, June, 1868, pp. 261-263 ; see also Notes to Chdius's Sur- 
gery, by South ; the Author's Treatise on Military Surgery, p. 366 ; 9th vol. of Phi^ 
•phical Transactions, 1737; 8th vol. Transactiom of Medical Society of Calcutta ; DMi"* 
Medical Press, September 18, 1844. 
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Gunshot Wounds of the Kidneys. — Of wounds of the kidiieye 
inflicted by balls, the Surgeon-General reports that several cases are 
returned as probable recoveries ; and two cases are particularly men- 
tioned as having been accompanied with haematuria, in which recover} 
took place ; but in none of these cases does lie consider the evidence 
that the ball penetrated the kidney as being unequivocal.' 

Guthrie saw a case which seemed to promise recovery ; but Legouest 
reports the only well-authenticated case of complete cicatrization of a 
gunshot wound of the kidney, which happened to be verified by an 
autopsy ; death being caused by a wound of the knee received at the 
6ame time as the wound of the kidney. 

The treatment in such a case must consist mainly in relieving the 
bladder often, so as to prevent the accumulation of bloody clots, and in 
keeping the wound well open on the back to permit the free escape of 
the urine. 

Gunshot Wounds of the Bladder — The danger of these wounds 
depends somewhat upon whether the bladder is full or empty at the 
time of the receipt of the injury ; but especially upon the relations of 
the wound to the peritoneal sac. Lesions occurring at any point of the 
bladder covered by peritoneum are almost certainly fatal. Indeed, it 
has not yet been conclusively shown that in any such case the patient 
has recovered. The Surgeon-General states that so far as the records had 
been examined to that date, 1865, every case has proved fatal in which 
the projectile entered above the pubes, or through the pelvic bones. It 
is certain, however, that recovery has taken place under these circum- 
etauces in several cases ; but it is probable that in all these examples, 
the bladder contained sufficient urine to lift the reflection of the peri- 
toneum above the track of the wound. 

I have recently had under my charge Sergeant Post, of the 61st Y. 
Vols., who was wounded at Spottsylvania, May 12, 1864, by a rifle- 
ball, which entered just above the pubes, two and a half inches to the 
left of the median line, striking the top of the ]3ubes, and emerging 
behind and beneath the right nates, two and a half inches lower than 
the point of entrance. It is his impression that he had not emptied his 
bladder for some hours before he was wounded. On the following 
morning urine began to escape from the anterior wound, and 
subsequently it was discharged also from the posterior wound. Still 
later a piece of his India-rubber overcoat and a fragment of the pubic 
bone were removed from the anterior wound. Four years after the 
receipt of the injury his health was completely restored, urine had long 
since ceased to pass by either orifice, but the posterior wound remained 
open. 

The case of Private Brownell, under my charge at Central Park 
U, S. Hospital, wounded at Gettysburg by three buckshot w^hich pene- 
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trated the bladder above the pubes, has already been published. Hit 
recovery was complete.' 

Dr. Livingston, of this city, reported to the New York Pathological 
Society, January 25, 1866, a case in which he had removed successfully 
a calculus enclosing fragments of bone, from the bladder of a man 
wounded in the battles of the Wilderness, in 1864, the ball having 
entered " near the right external ring." 

My friend General Potter was also shot through the bladder, at 
Petersburg, in 1865, by a rifle-ball which entered above the pubes; from 
which injury he has made a complete recovery. 

In addition to these cases drawn from the experience of the late \var, 
it is pertinent to add the case of a citizen, Mr. Jones, shot during the 
New York riots of July, 1863, and reported by Dr. Yan Buren. The 
ball, weighing one ounce, penetrated the bladder above the pubes, while 
the bladder was distended with urine.^ I have seen Mr. Jones often 
since the iujury, and he has recovered completely and without impair- 
ment of the functions of the bladder. 

It is worthy of special notice that in each of these four examples the 
treatment was almost wholly expectant ; and in neither of them was a 
catheter retained in the bladder, for the purpose of ensuring a free 
escape of the urine by the urethra. In each instance the fistulous 
openings closed spontaneously, and without much delay. 

The conclusion to which we might justly arrive, in view of the expe- 
rience above narrated, is, that the practice heretofore recommended and 
adopted by most army surgeons, of introducing a catheter into the 
bladder through the urethra and permitting it to remain for several 
days, is at least unnecessary. Indeed, a farther and more extended 
observation in a class of cases having many points in common with 
gunshot injuries of the bladder, namely in those cases in which perineal 
urethrotomy has been performed, confirms this conclusion. There are 
many surgeons at the present moment who consider the retention of a 
catheter in the bladder after this latter operation as not only useless, 
but as absolutely injurious. 

The most dependent orifice made by the bullet should be opened 
freely, and every oj^portunity given for the escape of the urine in this 
direction ; and the catheter may be with propriety occasionally intro- 
duced through the urethra to ensure the thorough evacuation of the 
bladder, but even this ought to be practised with caution and not too 
frequently. Rest and the moderate use of opiates constitute the 
remaining important remedial measures. 

Ballingall, in his treatise on Military Surgery, has collected nineteen 
cases in which balls having entered the bladder have subsequently been 



' Treatise on Military Surgery, by the Author, p. 371. 
' Livingston. New York Medical Record, vol. 1, p. 183. 
' Van Buren. Nm York Medical Jouinal, May, 1865. 



GUNSHOT AND OTHEE INJUEIES OF NEEVES. 119 

removed by some of the cutting operations usually made for stone : tlie 
fii-st operation of this kind having been made by Frere Jacqnes in 1698. 
Since the close of our late war a number of similar cases have been 
reported by our own surgeons, among which I can recall Dr. Living- 
ston's case, already referred to, a case in which Dr. Dougherty, oi 
Newark, N. J., was the operator, and a remarkable case in which a 
fragment of a hand grenade, encrusted with earthy phosphates, was 
removed by Surgeon Randolph, U.S.A.' 

Balls which enter the pubic cavity through its bony parietes are 
usually followed by troublesome, and often fatal abscesses, caused by 
the numei-ous small fi-agments of bone which are generally detached 
and which it is seldom possible to remove. Whenever it is practicable, 
the detached fragments should be removed ; and as soon as pus has 
formed, great pains must be taken to ensure its prompt and thorough 
evacuation. 

Gunshot Wounds of the Extremities.— Gunshot wounds of the 
extremities, in so far as they are merely flesh wounds, have already 
been sufficiently considered in our general remarks : in their relations 
to injuries of the bones, arteries, etc., they can be more appropriately 
studied in connection with fractures, amputations, resections, and the 
ligation of arteries. 

Gunshot and other injuries of Nerves. 

Conoussion of a nerve is usually caused by the fall of a heavy 
missile upon some portion of the body considerably remote from the 
nerve trunk to which the special influence of the shock is conveyed. 
It is followed by a temporary suspension of nerve influence in the 
parts supplied by the nerve, and in most cases ends in a speedy and 
complete restoration of function. 

Contusion ensues upon a similar injury inflicted upon the integu- 
ment directly over the nerve, compressing it, perhaps, between the bone 
and integument ; or it may be caused by the passage of a ball through 
the tissues in the immediate vicinity of the nerve, but without actual 
contact. 

The lesions and subsequent phenomena resulting from contusions do 
not differ materially from those caused by laceration or partial section 
of a nerve, and will not, therefore, demand a separate consideration. 

Lacerations, partial section, or contusions of nerves may affect 
motion, sensation, and nutrition in those parts to which the injured 
nerve is distributed ; and these changes of condition may exist in very 
unequal proportions. Motion is more often impaired than sensation, 
and indeed sensation is often exalted while the power of voluntary 
motion is almost completely lost. 
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The following is a brief summary of the results observed in these 
cases. Pain, with diminished or increased tactile sensation : in most 
cases the tactile sensations are diminished. Voluntary motor powei 
either entirely lost or present only in a much less degree than natural; 
while galvano-electric contractility is seldom or never wholly lost. 
The paralyzed muscles waste or become atrophied, and often in a de- 
gree which implies defective nutrition beyond what mere disuse would 
occasion. At first this atrophy is accompanied by a loss of tone in the 
muscles, in consequence of which they have a soft and flabby feel ; at 
length, however, there ensues an increased tension, perhaps a con- 
traction and shortening, causing more or less distortions of the Hmbs. 
In some cases the wasting is moderate, while the contraction and 
tension are excessive. In rare examples the contraction exists without 
any degree of wasting. 

Paralysis of the opposing muscles may also cause deformities, where 
no abnormal muscular shortening or contraction exists. 

The nutrition of the skin and its appendages is affected in some cases 
in a remarkable manner, especially in those examples in which the 
pain is of a burning character. These changes usually commence 
while the wound is healing, and at the same time, perhaps, that the 
muscular and areolar tissues are becoming atrophied, and the limbs 
contorted ; the palms of the hands, the fingers, and other portions 
involved in the neural disturbance, assume a glossy appearance resem- 
bling chilblains; or the skin may be mottled, red, and pale in patches; 
the folds in the skin disappear and it sometimes cracks as if opened by 
the extreme tension ; the hair falls off and the nails become incur- 
vated in both their long and lateral axes. Perspiration over the affected 
parts is generally lessened, sometimes it ceases altogether: in other 
cases it is excessive ; or it may be altered in quality, presenting a 
strong acid reaction and odor, or the odor may be highly offensive. 

Accompanying these changes, or even in cases attended with fewer 
complications, the joints often become swollen and tender, presenting 
a condition closely resembling articular rheumatism, which condition 
concurs with the muscular contractions in causing anchylosis. 

Eczema in some of its many forms is also a very frequent sequence 
of nerve injuries, where the nerve trunks have not suffered a complete 
separation. It is especially apt to appear in connection with the glossy 
skin. 

Either in consequence of the extension of neuritis, or for some other 
reason not easily understood, the functional disturbance often extends 
to nerve trunks not originally injured. In other cases various neural 
phenomena, such as pain, muscular contractions, etc., manifest them- 
selves in structures not supplied from branches of the nerve originally 
injured, nor from contiguous trunks, and which admit of no explana- 
tion except through reflex action. 

Finally, the cicatrices of wounds often become the sources of neu- 
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ralgic pains, iu consequence probably of the implication of some 
branch or filament of a nerve in the dense cicatricial tissue. 

Complete Section. — The symptoms which ensue upon complete 
section of a nerve are more uniform, but occasion usually much less 
suffering. 

There is at first complete insensibility and total loss of muscular 
power; even electro-magnetic contractility disappears. The limbs soon 
become oedematous, the skin appears thick and dry ; the cuticle, which 
is of a brown or yellowish tint, remains only in patches here and there. 
The nails become incurvated, but to a less degree than in cases of par- 
tial separation or other injuries of the nerves.' 

Treatment. — Pain is, of all the symptoms accompanying partial 
lesions of nerves, that which is at the same time the most afflicting and 
the most difficult to overcome. In a large proportion of cases the cure 
is only accomplished after a long period of time, and under a system of 
management directed more to the preservation or improvement of the 
general health, than to the direct or immediate abolition of the pain. 
Morphia, administered by the stomach, or by the epidermic or hj^Doder- 
mic methods, may be required to assuage the extreme suffering, but as 
to its intiuence in accomplishing a final cure, or in diminishing the 
frequency and severity of the successive paroxysms, I am compelled to 
say that it very much oftener does harm than good. The same may be 
said of all other narcotics and stimulants ; whose ability to do mischief 
is only less than that of morphia, in proportion as they have less ability 
to temporarily allay pain. 

Destruction of the nerve in the cicatrix by caustics or the knife, 
section of the nerve trunk, or section with removal of a considerable 
portion of the nerve, very seldom fail to give temporary relief, but in 
most cases, after the lapse of a time longer or shorter, and genei-ally as 
soon as the wound is fairly closed, the pain returns with unabated 
severity. The few exceptional cases, however, iu which these proce- 
dures have brought about a final cure will warrant a resort to the one 
or the other in certain otherwise incurable and desperate cases. 

Electricity has also in some cases wrought most unexpected and 
almost marvellous results ; but its effects are capricious and uncertain, 
and in many examples it only aggravates the sufferings. A succession 
of blisters, applied even to the parts directly suffering from hyperass-' 
thesia, are sometimes useful. Dr. Mitchell has applied them with evi- 
dent benefit to the palms of the hands when suffering with the peculiar 
bnriiing pain above described. Leeches have also, in his experience, 
now and then given relief, when applied over the course of the in- 



' Gunshot Wounds and Other Injuries of the Nerves. By S. Weir Mitchell, M.D., 
George R. Morehouse, M.D., and WiUiam W. Keen, M.D., Acting Assistant Surgeons, 
U.S.A., in charge of U.S.A. Hospital for Diseases of the Nervous System, rhiladelpliia. 
1864. 
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flamed nerves. It is, however, worthy of especial notice that in most or 
all of the cases which came under his observation when the burning 
pain was present, the greatest temporary relief was afforded by mois- 
ture, so that these unhappy patients were accustomed to carry constantly 
a bottle of water and a sponge to keep the parts moist. 

Gentle frictions made upon the cicatrix have, in a few cases, given 
relief. 

The muscular hypersesthesia, manifested in all attempts to move the 
limb, is most certainly overcome by passive motion, which must be per- 
sisted in, despite the complaints of the patient. The same is true in a 
great measure of the articular pains. It has even hapj)ened, sometimes, 
that the acute lancinating pains of large nervous trunks have been 
speedily improved or wholly dissipated when the anchylosis has been 
overcome ; in some of which examples it is more than probable that 
relief has been afforded by the removal of pressure fi-om certain nerves, 
possibly also by the complete rupture of other small and suffering 
branches. 

Muscular contraction is best restored by galvano-electricity, by fric- 
tions, and by passive motion. Electricity, especially, is often capable 
of awakening contraction in muscles which have long ceased to respond 
to the action of the will. Rapid alternations of heat and cold, by means 
of the hot and cold douche, will sometimes prove useful. Active ex- 
ercise should be substituted for or added to passive motions as soon as 
the patient finds his muscles subject to the control of his will. If 
anchylosis of the limbs cannot be overcome without the aid of anses- 
thetics, there should be no hesitation in resorting to them as often and 
as fully as may be necessary. In a few cases it may finally be required 
to divide tendons, or other fibrous or muscular bands which offer 
insuperable obstacles to motion. 

In case a nerve has been completely divided, union and restoration of 
the neural functions may occur at an early or a very late period, and 
the surgeon should not fail to make the electro-magnetic test at short 
intervals for a period of many months, in order that he may avail him- 
self of the earliest opportunity which the reunion will furnish, of a 
renewal of the vital, muscular contractility. 
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WOUNDS INFLICTED BY STINGING YENOMOUS INSECTS. 
Syn. — ^Vulnera Veneno Infecta, Insectis Aculeatis, (R. O.) 

The poison conveyed by the stings of bees and wasps is seldoit 
sufficient to cause anything more than a local irritation ; but even this, 
when the wound is inflicted upon certain parts of the body, as, for 
example, the back of the mouth, may occasion death. If the stings 
are numerous also, severe constitutional effects may result. 

A careful examination should be made, with the aid of a lens, to 
ascertain whether the stings remain, and if found they should be at 
once removed. 

Cool lotions or cold poultices will in general afford relief to the pain ; 
but the most permanently efficacious remedies are stimulating lotions, 
Buch as the diluted liquor ammonias, cologne water, camphor liniment, 
alcohol, whiskey, brandy, salt and water, etc., which cause a temporary 
increase of the pain, but in most cases soon dissipate it altogether. 

The stings of the mosquito, gnat, midge, bug, and flea, are less 
poisonous, but when inflicted at many points they sometimes cause 
severe constitutional disturbance. 

The same local treatment is appropriate as recommended in the case 
of the stings of bees and wasps. 

Some of the larger varieties of the centipedes, especially those found 
in hot climates, are probably slightly venomous ; but the centipedes of 
Northern America and of Euroj)e are harmless. 

Spiders (Araohnidae). — The bites of most spiders are innocuous, but 
it has been generally asserted that the bite of the species known as the 
tarantula is exceedingly venomous, causing much swelling, and some- 
times intense constitutional disturbance. A note to the American 
edition of Druitt's Surgery, for 1860, informs us that this opinion is 
incorrect, and that the bite is followed by no particular bad effect ; at 
least, that no such effects have been observed in Central America, wliere 
the insect abounds. Dr. Paolo Panceri, of Naples, has also recently 
made some experiments concerning the poison of this spider. Having 
procured two of the tarantulas of Pouille, of a variety especially noted 
for produ(;ing the phenomena of tarantulism upon persons bitten, he 
caused in succession a land turtle to be bitten in the lower eyelid, an 
aquatic salamander upon the back, a pigeon upon the breast, two ver- 
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dels in the breast ; then he inoculated the venom of the tarantula upon 
a third, a fourth he caused to eat one of the secretory glands, and, 
finally, he caused a i-abbit to be bitten on the upper lip. Wishiug to 
continue his experiments higher in the animal scale, Professor Fran- 
cesco Gassi volunteered to allow his left hand to be bitten. 

These experiments, continued between June 15th and July 15th, 
established the fact that the bites of the famous tarantula exhibited no 
difference on these occasions from the bites of other spiders, except 
with reference to the pain and swelling, which were much greater from 
the bite of the tarantula than from the bite of other spiders. 

Dr. Panceri concludes that the opinions entertained by the celebrated 
Roman physician Baglioi, and by others, that the poison of this insect 
causes tarantism^ or involuntary motions of the limbs like dancing, 
is an error due in part to popular credulity and in part to some ill- 
observed cases of hysteria. 

The only insect whose poison can be considered as truly virulent is 
the scorpion, which also belongs to the class of arachnids, or spiders. 
In Africa and Asia the body of the scorpion attains sometimes the 
length of six or ten inches, and the malignity of its venom seems 
proportioned to its size. In Europe and North America the animal is 
much smaller, and is generally regarded as innocuous. The poison is 
contained in a couple of sacs, situated at the base of the claws which 
terminate the body posteriorly. 

The wound made by the scorpion should be treated by the ligature, 
by free incisions or excisions, and poultices containing carbolic acid and 
sweet oil. The internal remedies are ammonia, brandy, and opium. 



OHAPTEE YIII. 

WOUNDS INFLICTED BY VENOMOUS SERPENTS. 
Syn.— Vulnera Veneno Infecta, Serpentibus, (R. O.) 

All of that sub-order of reptiles, recognized among zoologists as 
viperina, are more or less venomous. This group includes not only 
the species known as the viper, but also the crotolus or rattlesnake. 

The viperina are, in general, characterized by the following distinctive 
features. The body is comparatively thick ; its movements are slug- 
gish ; the tail is short ; the head is broad and flattened ; the upper lip 
hangs on either side like the lip of a mastiff, and the jaws open very 
wide. 
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Of the rattlesnake, Professor Ilolbrook has described six species, 
all of which are venomous, the poison of the massasauga being the 
most virulent. The poison glands are situated below and behind the 

Fig. 31. 




Head and Pang of the Rattlesnake. 



Fig. 30. Head of the rattlesnake, a, a. Poison gland, and its excretory duct ; the latter cnt open at its 
extremity, e. Anterior temporal muscle. /. Posterior temporal muscle, g. Digastricus. A. External ptery- 
goid, i. Middle temporal, g. Articulo-maxillary ligament, which joins the aponeurotic capsule of the poison 
gland, r. The cervical angular muscle, t. Vertebro-mandibular muscle. 2t. Costo-mandibular muscle. 

Fig. 31. Poison fang, magnified, p, p. The pulp cavity of the tooth, v, v. The canal along which the 
venom flows, truly on the outside of the tooth. 

orbit ; from which ducts convey the secretion to sacs placed beneath 
the roots of the fangs. The fangs, of which there are two, are attached 
to the upper jaw, and contain canals which communicate with the sacs. 
Wlien not in action the fangs are folded inwards upon the roof of the 
nioiith ; from which position they are suddenly erected wdien the 
animal is preparing to strike. The poisonous secretion is slightly 
yellowish, thin and semi-transparent, and its quantity does not usually 
exceed tlirce or four drops. During the cold seasons of the year W'hen 
the snake is torpid, the secretion is thick and diminished in quantity, 
and possesses very little virulence ; but in hot weather and during the 
procreating season, its quantity and virulence are increased. Dr. Weir 
Mitchell, of Philadelphia, has in one case seen fifteen drops ejected, 
when the fang had not been used for several weeks. The same gen- 
tleman observes that its toxic qualities are not essentially impaired by 
boiling or freezing, or by treatment with alcohol, iodine, the chlorides, 
acids, or alkalies. Wlien simply dried it retains its virulence for an 
indefinite period. 

The water moccasin, or cotton mouth, abounds in the southern 
portions of the United States, but is not found north of the Pedee river 
111 North Carolina. It has no rattles, but, like the rattlesnake, it is 
supplied with fangs and a highly venomous poison. 

The copperhead belongs to the same genus, trigonocephalus, with 
the moccasin, but is not reputed so venomous. 
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Professor Holbrook describes also a reptile of a beautiful red color, 
surrounded by black rings, margined with yellow, and about twenty 
inches in length, found chiefly in the potato fields of the Sontheru 
States. This is the only species of the genus elaps knoM-n in this 
country. The upper jaw is furnished with permanently erect fangs 
and a sac containing poison, but probably of a much less virulent 
character than the poison of the reptiles before described. 

The hooded snake or cobra di oapello belonging to the gemis naja, 
found in the East Indies, is scarcely less venomous than the crotilus, 
but the symptoms in general develop more slowly, and there is usimlly 
less local inflammation and swelling. In some cases, however, death 
has occurred very speedily after the reception of the poison. 

The viper, or adder, is the only venomous reptile in Great Britain, 
and is found also in greater numbers in many parts of Europe. The 
spotted adder, so common in many of the Northern States of America, 
is not the same reptile, the latter being wholly innocuous. 

In the case of nearly all of their poisons, experiment has shoAvn that 
they are harmless when received into the mouth or stomach, or when 
applied to the tegumentary surface of the body. Even when applied to 
abraded surfaces their peculiar poisonous effects have not usually been 
observed. 

Symptoms. — So far as I have been able to learn, a large proportion 
of the persons struck by venomous serpents in this country recover. 
Dr. J. T. Scott, of Iowa, who has seen many cases of wounds inflicted 
by rattlesnakes, informs me that in no instance which has come under 
his notice has the patient died. The intensity or gravity of the symp- 
toms, moreover, is exceedingly varied ; the results of the inoculation 
being apparently dependent upon many conditions, such as the age 
of the patient, the amount of poison received, the degree of virulence, 
or activity of the poison. It is more fatal when leceived directly into 
a vein than when received into the cellular tissue only, and wounds of 
the head and trunk are more fatal than wounds of the extremities. 
Children are more liable to succumb to its influence than adults. 
Where several are bitten at the same time those who are last bitten are 
the least exposed to a fatal poisoning. 

In a certain proportion of cases no constitutional symptoms are mani- 
fested. The parts in the vicinity of the wound, however, seldom fail 
to become quickly swollen ; which swelling spreads rapidly until, in 
the case of the arm, it often involves the whole extremity and a portion 
<»f the side of the body. The inflammation does not difler essentially 
in appearance from diffuse cellulitis, or cellulitis of an erysipelatons 
character, except that the limb is more apt to assume a mottled appear- 
ance from congestion or extravasation of blood in the tissues, and 
that the swelling is sometimes accompanied with unusual coldness and 
local annesthesia. 

Tlie constitutional symptoms, when present, appear to be duo first. 
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to a direct impression upon the nervons system. There is not only in 
Buch cases local anaesthesia, but also general prostration, tremors, and 
intermittent pulse, dilated pupils, delirium, and coma. When this class 
of symptoms predominate, death occurs speedily, sometimes within 
forty or sixty minutes, as in the case lately reported by Dr. Shapleigh.' 
Dr. "Wainwright, of this city, died within six hours after he was bitten 
by a rattlesnake. Second, the constitutional symptoms "appear some- 
times to de])end less upon the direct impression upon the nervous sys- 
tem, and more upon the general influence of the poison upon the blood, 
the symptoms presented being of a typhoid type, and death occurring 
in a few days. Finally, the constitutional symptoms may be due almost 
exclusively to the local inflammation, suppuration, and gangrene ; and 
if death takes place, the event is likely to be postponed two or three 
weeks, or longer. In some cases which have been related to me, be- 
longing to the first class, and in which recovery has taken place, a per- 
manent disability of the nervous system has ensued, indicated by mus- 
cular weakness, morbid apprehensions, and partial loss of the intellectual 
powers. 

Treatment. — In all countries a multitude of specifics have obtained 
more or less reputation for the cure of persons poisoned by the venom 
of serpents ; but most of them are of such a nature as to leave a convic- 
tion that the reported cures were only due to the safe and speedy elim- 
ination of the poison by the unaided efforts of nature. It seems quite 
probable indeed that up to the present moment no actual specifics have 
been discovered ; and that it is the duty of the surgeon to treat all of 
these cases upon certain well-established general principles. 

The local treatment is, first, the adoption of speedy measures to re- 
move the poison from the tissues in which it has been deposited, by suc- 
tion with the mouth, or by cupping glasses. Second, excise or destroy 
with the actual cautery the parts wounded, or even in some cases am- 
putate at once the womided member. A case has been related to me in 
which a lad was bitten by a rattlesnake on his finger, and without 
delay he chopped the finger off. No symptoms of poisoning ensued. 
Third, apply a ligature tightly above the wound, in case the wound is 
received upon either of the extremities ; Dr. Mitchell having observed 
that any delay in the admission of the virus into the circulation has the 
effect of rendering it less noxious." Fourth, apply to the wound and to 
whatever parts are inflamed or swollen, sweet oil and flaxseed poul- 
tices, or tincture of iodine ; and if supjmration or gangrene ensue, 
make free incisions and cover the whole with yeast, carbolic acid, or 
charcoal poultices. 

As internal remedies stimulants, such as ammonia, brandy, whiskey, 



' Shapleigh. American Journal Medical Science, April, 1869. 

■Researches upon the Venom of the Rattlesnake. Smithsonian contribution, Jan. 6, 
If- 71, by S. Weir Mitchell, M.D. 
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etc., should be employed to an extent sufficient to sustain the system in 
its struggle against the deadly poison, and to aid in its elimination ; but 
it is absurd to follow the teachings of tliose who advise absolute intoxi- 
cation. There is no evidence that stimulants, when used to this extent, 
have ever served any useful purpose. Opium should be given only when 
the special indications for its employment are present, such as excessive 
pain, restlessliess, wild delirium, etc. 

Among the recent remedies suggested for snake poisons, it seems 
necessary to mention the tincture of iodine, employed internally through 
the stomach and by subcutaneous injection and externally, as recom- 
mended by the late Dr. Brainard, of Chicago. Dr. Mitchell found that 
dilute iodine injected subcutaneously controlled in some measure the 
local symptoms, but that it had no influence, however employed, iu di- 
minishing the constitutional symptoms, or in preventing death. Simple 
astringents injected subcutaneously were found equally efficacious, so 
far as the local phenomena were concerned. "Bibron's antidote," 
equally extolled by some, is composed as follows : — "I^. Potassse iodidi, 
gr. iv. ; Hydrargyri chloridi corrosivi, gr. ij. ; Brominii, f. 3 v. — Misce." 
Of which ten drops are to be given in wine or brandy every thirty or 
sixty minutes. Mitchell declares that, according to his experiments, 
this so-called " antidote " possesses no such properties. 

Dr. rialford, of Melbourne, claims to have met with extraordinary 
success by injecting ammonia into the veins, and Dr. Shortt, of Madras, 
has obtained similar results from injections of the liquor potassse; but 
Dr. Fayrer, of Calcutta, author of Thanatojpia of India, who has had 
occasion to treat many cases of snake-bites in the Indies, says that in 
his experience both of these remedies have proved equally powerless. 

Among the older remedies the Tanjore pill, containing a large pro- 
portion of arsenic, once enjoyed a great reputation in certain quarter, 
as has also Fowler's solution of arsenic ; but they have long since been 
discarded as possessing no specific influence, and as on the M'hole more 
likely to do harm than good. 

Circular No. 3, 1871, just received from Surgeon-General Barnes, 
contains reports of seven examples of snake-bites, only one of which 
proved fatal. The report concludes with a quotation from J)y. Fayrer 
to the effect that the mortality from snake-bites in Bengal and the 
adjacent provinces, during the year 1869, was not less than 11,416; 
and that in his opinion the annual mortality from this cause, in British 
India, is not less than 20,000. Dr. Otis adds, " I question whether so 
many deaths have occurred on tliis continent, from such cause, within 
the historical period." 
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HYDROPHOBIA. 
Syn. — Rabies : Lyssa, (R. O.) 

Origin, — Hydrophobia never originates in the human species, nor is 
there any evidence that it is ever conveyed from one human being to 
another. In certain inferior animals, however, it originates spontane- 
ously, and from these sources it is conveyed by contagion to other animals 
and to man. It occurs most frequently in animals of the canine and 
feline species, especially in the dog, the wolf, the fox, the jackal, badger, 
and the cat. It may be conveyed by inoculation to horses, asses, hogs, 
sheep, rabbits, birds, and probably to most animals. The average 
period of incubation in dogs is about 40 days, the minimum being two 
weeks, and the maximum between three and four months. 

The spontaneous origin of hydrophobia has been attributed to the 
season, to the influence of heat and of cold, to sudden changes in tem- 
perature, to excessive thirst, to rage, to unwholesome food, confinement, 
want of the couch-grass, and to unsatisfied sexual appetite ; but most 
of the later writers affirm that investigations carefully made do not 
fully sustain either of these opinions. The disease is unknown in many 
portions of the world ; but wherever it is known to exist, it originates 
at all seasons of the year alike, and, it is said, without any special ref- 
erence to either of the other conditions named. According to Eckel, 
however, it occurs much more frequently in the male than in the 
female, and more often in mongrels than in those of pure blood, and 
especially less frequent in such as have been castrated. It is probable 
that under different circumstances different causes operate in its pi-o- 
duction ; and that occasionally other conditions, not yet observed, may 
determine the result. 

Symptoms in the Dog. — In the dog there is in most cases no dread 
of water, but on the contrary the animal usually seeks every opportunity 
to quench his thirst. At first he is sullen, restless, impatient ; at times 
foaming, but always capricious ; the gait becomes unsteady and stag- 
gering; his voice or bark is changed, and he early evinces signs of 
delirium by barking and springing at imaginary objects ; his tongue is 
swollen ; his saliva is scanty and viscid ; and as the disease approaches 
Its termination his legs become paralyzed, his lower jaw falls, and the eyes 
become sunken and dull. Dui'ing the whole progress of the malady, 
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which generally lasts from five to eight days, the paroxysms of rage and 
violence occasionally remit, and are succeeded by intervals of quietude, 
in which, however, the slightest provocation will induce him to bite, and 
may even arouse him to phrensy. 

Symptoms in Man. — The average period of incubation in man 
varies from five weeks to three months ; in some cases it has been ex- 
tended to one or two years. Occasionally examples have been reported 
in which the disease has not manifested itself until after the lapse of 
ten or fifteen years, and one case is reported as having occurred after 
nearly twenty years," but these accounts have never been accepted 
as reliable. On the other hand, cases are reported of its accession as 
early as the seventh and eighth day. 

In a large proportion of cases the earliest symptom of hydrophobia 
in man is a return of morbid sensibility in the cicatrix, which soon 
becomes inflamed and swollen, and may perhaps ulcerate ; the pain, 
sometimes accompanied with numbness, often extending along the limb 
in the track of the principal nerves. In exceptional cases the cicatrix 
inflames after the accession of the general symptoms ; and still more 
rarely, there is no return of pain or of inflammation in the original seat 
of the wound, during the whole course of the malady. 

Succeeding to or concurring with the local manifestations are general 
febrile symptoms, possessing no peculiar diagnostic features, unless it 
be that they are accompanied with unusual mental depression, and 
peevishness. Speedily, however, the malady advances to the second 
stage, characterized by well-marked and distinctive signs. Tlie mouth 
becomes filled with a viscid, tenacious mucus ; the muscles of the neck 
and jaw feel stiff and rigid ; deglutition is accomplished with difficulty; 
respiration is spasmodic and irregular, sometimes catching, as when one 
suddenly plunges into water, or sighing ; sharp pains are experienced 
in the chest and prsecordia ; there is excessive thirst, with perhaps 
nausea and vomiting, the matter ejected from the stomach being, after 
a time, green and viscid ; the angles of the mouth retract ; the brows 
corrugate ; the eyes glare ; at intervals the whole body is thrown into 
convulsions, which are sometimes tetanic and sometimes epileptiform. 
During the progress of these symptoms the mind is generally in a 
state of constant apprehension, alarm, or absolute despair. The body is 
also in a condition of remarkable hyperaesthesia, such that the slightest 
noise, a breath of air, or even the touch of a feather is sufficient to 
excite a paroxysm. 

The dread of water is a symptom rarely absent when the disease is 
well developed. This symptom, from which the name hydrophobia has 
been derived, is due solely to the fact that every attempt to swallow 
water, or any other fluid, causes a spasm of the muscles of deglutition, 
and at the same moment a spasm of the muscles of respiration, which 
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seems to threaten instant suffocation. Even the rima glottidis closes 
firmly, allowing of neither expiration or inspiration ; and the struggles 
of the sufferer for air are sometimes prolonged imtil the face is livid 
and the eyes seem to protrude from their sockets ; or until, as sometimes 
fortunately happens, death suddenly brings relief. 

The effort to swallow solids is also, in general, attended by the same 
phenomena ; but fluids cannot be grasped by the pharyngeal muscles, 
and their deglutition demands more effort, and causes more violent and 
continued spasms. 

Where death does not occur during one of these paroxysms of suffoca-' 
tion, it finally takes place immediately after the cessation of some 
unusually prolonged paroxysm, apparently from mere exhaustion. Oc- 
casionally death is preceded by a complete subsidence of all the charac- 
teristic phenomena of hydrophobia ; the patient eats and drinks "with 
composure, and, to one unacquainted with the malady, his condition 
might hispire a hope of recovery ; but this apparent remission only an- 
nounces the accession of the third, or paralytic stage, which soon closes 
with incoherency, delirium, and fatal collapse. 

In most cases death takes place as early as the third day. It has been 
delayed two or three weeks, and in one case death occurred within six- 
teen hours. In 72 cases collected by the late Dr. Blatcliford, of Troy, 
N. Y., the average period of fatal termination w^as three days. 

Differential Diagnosis. — Tetanus, hysteria, certain inflammatory 
affections of the throat, and certain cerebral affections, are sometimes at- 
tended with a difticulty or dread of swallowing liquids, and with spasms 
of the muscles of deglutition and of respiration, but these symptoms 
never assume such prominence as in the case of the malady under con- 
sideration. It is not, however, so much the presence or absence of 
any single phenomenon that determines the diagnosis, as the complete 
liistory and concurrence of symptoms. JSTowhere else, it can safely be 
affirmed, is the same or even a similar group of morbid phenomena 
presented. 

Pathology. — Nothing has yet been determined as to the seat and na- 
ture of this disease, and it seems unnecessary to refer to those opinions 
which at the best can be regarded as only speculations. 

The direct cause is known to be the saliva, or the secretions ac- 
companying the saliva of a rabid animal ; and for the successful inocu- 
lation of the poison it must be applied to a wound, or to some raw or 
abraded surface. All that are bitten do not develop the malady. Hun- 
ter states that of twenty persons bitten by the same dog only one con- 
tracted the disease. Other similar facts have been recorded ; but most 
writei-s declare that probably not more than one in four escape. 

This immunity obtained by so large a proportion of persons bitten, is 
ascribed chiefly to the fact that the saliva is wiped from the tooth by the 
clothing, or by the outer surface of the integument, before the tooth 
enters the flesh. 
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Treatment. — The long period of latency after the reception of tlia 
poison may not, perhaps, imply that it remains dnring all this time im- 
prisoned by the tissues in which it has been deposited, and that no portion 
has made its way into the circulating fluids, but it will justify a hope 
that such is the fact ; and the first duty of the surgeon, at whatever 
period he may be called before the accession of the disease, will be to 
remove thoroughly all of the suspected parts. In short, he must adopt 
the same preventive measures that have already been recommended in 
cases of snake wounds, and which apply equally to all other poisoned 
wounds. If caustics are to be used, it is not probable that one agent 
possesses any more value than another, except as it may be more prompt 
and energetic than another; but it is proper to mention that Mr. Youatt 
says he "has applied lunar caustic to upwards of 400 persons, and 
four times on himself, after bites from dogs decidedly rabid, and he has 
not seen the disease appear in one instance." The statement has an 
air of looseness and of exaggeration which compels me to question its 
accuracy. 

As to the curative treatment, or the treatment of the disease after 
its complete announcement, experience has furnished very few if any 
lessons worthy of being mentioned. Nearly all of the systematic writere 
declare the malady incurable, notwithstanding that a multitude of em- 
pirical remedies have from time to time been proclaimed as infallible. 
Even the few cases of cure reported by intelligent physicians have, it is 
afiirmed, turned out to be errors in diagnosis, or a misstatement of facts, 
wherever they have been subjected to a searching criticism. I have 
neither the time nor opportunity to revise these statements and couclu- 
sions, but it is my belief that some cases of genuine hydrophobia have 
terminated in recovery, either spontaneously, or by the aid of judicious 
medication. 

!N"ot one of the so-called specifics merits a trial ; nor does it seem worth 
while any longer to burden the literature of surgery with their record. 
If cures of hydrophobia have been wrought, it has not been accomplished 
by remedies of this class, but by a careful adherence to those general 
laws which govern the treatment of most other maladies. Admitting, 
therefore, that we are not yet able to neutralize or render innocuous the 
poison, there can be no difficulty, in the case of a disease whose svmp- 
tons are so pronounced, in ascertaining the most prominent indications 
of treatment, and giving aid to nature while contending with the enemy. 

Nearly all the phenomena presented in the history of these cases point 
to irritation, or disturbance of the nervous system, as their immediate 
source, and especially to irritation of the medulla oblongata, and of the 
pneumo-gastric nerves ; and whatever remedies allay without exhausting 
nervous sensibility, or are reputed to control spasmodic action and 
assuage pain, may be properly administered. The patient should be 
kept in a quiet and moderately darkened apartment ; as far as possible 
his mind should be composed by words of encouragement and hope 
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Morphine should be administered by the aid of enemata, or by subcu- 
taneons injection, but not in overwhelming doses, and finally the system 
should be sustained and nourished by such stimulants and nutrients as 
the patient can be persuaded to take. Where suffocation is imminent 
from spasm of the glottis, the surgeon might hope sometimes to prolong 
life by opening the larynx. In some cases relief has been afforded by 
the prolonged use of the hot bath, during the employment of which the 
head has been kept cool by cloths moistened with cold water. 



OHAPTEE X. 

GLANDERS. 

Syn. — Equinia, (R. O.) 

Glanders, so far as is known, originates spontaneously only in the 
horse, ass, or mule, but it may be communicated to other animals, 
and to man. 

Symptoms in the Horse. — There are two forms of the malady 
described by veterinary surgeons. 

In one, called farcy, or button farcy, the lymphatic system is prima- 
rily affected, the lymphatic vessels and glands becoming indurated and 
enlarged ; which condition finally terminates in a tardy and unhealthy 
Buppm-ation. Sooner or later, however, unless the disease is arrested, the 
mucous raembi-ane of the nose is affected, and all the usual symptoms 
of glanders are presented. 

In the second form, the malady attacks primarily the nostrils, and 
this variety is distinguished especially by the name glanders. It is 
characterized by an early enlargement of the submaxillary glands ; by 
an ahimdant and continuous discharge fi-om the nostrils ; at first the 
discharge is thin and serous, then more thick and glairy, and finally 
purulent, or sanious and exceedingly offensive. Ulcers with sharply 
defined edges perforate the mucous membrane of the nose, the bones 
become carious, the lips and eyelids become swollen, ulcerations and 
sloughing extend over the face, a tubercular and pustular eruption 
appears upon various parts of the body, and the animal speedily dies 
in a typhoid condition ; or more slowly, worn out by the irritation and 
exliausting discharges, or by the gradual extension of the malady to 
the hnigs and other \dsceral organs. According to Youatt the most 
distnictive features in the horse are the uninterrupted nasal discharge, 
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and the early adhesion of the submaxillary glands to the adjacent 
structures. 

Symptoms in Man. — "When the poison has been received through a 
wound, as is most frequently the case in man, the primary symptoms are 
those of farcy ; but unless the disease is arrested the nasal symptoms 
eventually appear. At intervals varying from three days to a moiitli 
after the inoculation, the wound becomes inflamed, involving speedily 
the lymphatic vessels and glands ; febrile symptoms of a low type are 
developed, accompanied with night sweats, the perspiration becoming 
after a time more profuse, sour, and offensive ; diarrhoea occurs ; diffused 
abscesses form about the large, superflcial joints ; the mouth and throat 
are parched ; respiration is oppressed ; eventually a shining dusky red 
spot appears upon the face, from which a diffused oedematous swelling 
rapidly extends over the nose, eyelids, and scalp ; a thin fluid begins to 
discharge from the nostrils, which gradually becomes thick, tenacious, 
purulent, bloody, and offensive ; tubercles, ending in ulcers form in the 
nares; tubercular pustules resembling the pustules of variola, but 
somewhat harder and smaller, present themselves upon various parts 
of the body, commencing usually upon the face; portions of the 
inflamed tissues slough and fall away ; and finally low febrile symptoms, 
with muttering delirium, close the scene. 

In case the malady originates from contact of the poison with the 
pituitary membranes, the nasal discharges precede the other specific 
manifestations, and to tliis form, as has already been stated in the case 
of the horse, the term glanders has been more especially applied. If, 
however, the disease begins as farcy, it invariably ends as glanders, 
unless arrested ; and if it begins as glanders, sooner or later the 
symptoms belonging to farcy are presented. It is in each case the 
same malady, with the order of morbid events reversed. Both of these 
forms of glanders are occasionally characterized by milder features, and 
in such cases the disease may assume a chronic form. The acute 
disease generally terminates fatally in a few days or weeks ; but in 
very many of the milder cases the termination is delayed several 
months, or a cure is finally accomplished. 

The Grease. — There is a malady belonging to the horse called the 
grease, or equinia mitis, in contradistinction to the glanders, which 
latter is known sometimes as equinia giandulosa. In the horse the 
grease is characterized by a swelling of the heel, and by a thin, ichor- 
ous discharge which succeeds suppuration. This discharge being inoc- 
ulated into the hands of those employed in cleaning horses, gives rise 
to pustules resembling ecthyma, and which were once supposed to be 
identical with the cow-pox, or vaccinia. These pustules begin to dry 
about the tenth or twelfth day, and the lesions which they occasion 
soon cicatrize. They have, however, very few or no points in common 
with vaccinia, and cannot be confounded with it. 

Glanders, whether acute or chronic, must be treated by such loc^ 
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and constitutional remedies as the symptoms indicate. Through the 
whole course of the malady there exist indications for the employment 
of tonics or stimulants and nutrients, and the local treatment must be 
adapted, as in all similar examples of inflammation, suppuration, 
ulceration, and sloughing, to the condition in which the affected parts 
are found. Disinfectants, especially creosote and carbolic acid, must 
be employed freely whenever discharges occur ; and great care should 
be taken, by frequent ablutions with warm water and soap and by other 
measures, that the discharges do not cover and infect adjacent tissues. 

In order to prevent the further spread of this malady among horses, 
experience has shown that the most vigorous measures are required. 
Diseased animals must be killed and buried without delay. No horse 
can be permitted safely for some time to occupy the same stall or 
enclosure which has been occupied by the diseased horse. The blan- 
kets, harness, and especially the head-gear of the affected animal should 
be burned ; the pails destroyed or newly-painted ; the racks, ranges, 
and everything pertaining to the stalls should be scraped, white-washed, 
or painted, and thoroughly treated with soap and water, carbolic acid, 
or other disinfectants. 

It ought not to be forgotten by the medical attendant that this 
disease may be conveyed not only from the horse to man, but also from 
man to man by inoculation ; and it is quite probable that it may be 
conveyed through the atmosphere, by infection. The blood, also, of a 
horse suffering under glanders, being thrown into the veins of another 
animal, has occasioned the disease. 

With a knowledge of these facts, the attendant will not only avoid 
all unnecessary exposure, but in case he has reason to suspect inocula- 
tion he will speedily resort to those preventive measures which have 
been recommended when wounds have been inflicted by venomous ser- 
pents. 



OHAPTEE XL 

MALIGNANT PUSTULE. 

Syn — Pustula Maligna, (R. O.) Pustule maligne ; Puce malign ; Puce de Bour- 
gogne 5 Charbon j Anthraciou ; in Cattle and Sheep, Murrain j Sang du rate ; Feu. 

Murrain is quite common in certain districts of France, and in other 
parts of Europe ; but in the United States it has occurred less often 
as an epizootic, and quite as rarely in a sporadic form. 1 witnessed, 
however, an epidemic of this malady in Western New York among 
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cattle in 1843. By inoculation the disease is occasionally conveyed tc 
man. 

Symptoms in Man. — The virus is veiy malignant, and may be con- 
veyed to the human system by inoculation from the hides, fi'om the secre- 
tions, or, it is affirmed, from any portions of the body or blood of the 
infected animals. 

At periods varying from three to eight days after exposure, a minute 
vesicle is formed, accompanied with an itching or stinging sensation 
resembling very much that caused by a flea-bite ; which vesicle soon 
becomes livid and opens. The centre of the open ulcer in a short time 
presents a dark-colored, rather hard, circumscribed elevation, surrounded 
by a purple areola ; other vesicles form in this areola, and the adjacent 
tissues become swollen ; the itching sensation which characterized its 
earlier stage is replaced by a feeling of heat or burning ; the swelling 
and induration rapidly extend, and the central portions slough ; these 
local phenomena being accompanied by adynamic fever, which often 
terminates in death within a few days. 

Examples of a more benign pustule are frequently observed, which 
do not originate from infection ; and which, while they possess many 
features in common with the malady under consideration, differ fi-om 
it not only in regard to specific origin, but especially in the compara- 
tive mildness of the symptoms. Nevertheless, such cases have by most 
writers been reported as examples of malignant pustule ; but with 
much more propriety they might be considered as constituting one 
variety of carbvmcle. They occur most often upon the lower lip, 
but I have met with them elsewhere, especially upon the fingers and 
toes. 

The treatment of malignant pustule consists, first, in the adoption of 
such measures as may be necessary to prevent the absorption of the 
poison into the system, and which have been fully considered in con- 
nection with snake-bites; second, in the management of the local 
inflammation by poultices; third, in the employment of antiseptics; 
and finally, in the judicious administration of tonics, stimulants, and 
sedatives. 

A more complete consideration of this subject would not be consis- 
tent with the author's plan. 
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DISSECTION WOUNDS. 

The emanations from decaying animal matter are, no doubt, always 
in some degree unwholesome ; and when highly concentrated, as may be 
foimd occasionally in closed tombs occupied by bodies which have been 
long dead, the gases evolved are sometimes intensely poisonous, caus- 
ing, in a few instances upon record, almost immediate death, or inducing 
rapidly fatal typhoid fevers ; but such effects are known to be exceed- 
ingly rare. As compared with the deleterious influences of decaying 
vegetable matter, the contrast is very striking. Indeed, dead animal 
matter may be intolerably offensive, and yet prolonged inspiration of 
the effluvia may not appreciably affect the health. The noisomeness of 
an odor is, therefore, no certain test of its insalubrity. M. Londe, in 
his Traits EUmentaire d? Hygiene^ denies that the odoi-s of decaying 
animal matter cause sickness generally ; Dunglison has adopted the 
same opinion. Parent Duchatelet, member of the Council of Health of 
the city of Paris, has, however, furnished the most conclusive testimony 
upon this subject in his Report on Public Hygiene, published in two 
octavo volumes in 1836. But if testimony is needed, it can easily be 
obtained not alone in Paris, but in the heart or in the environs of any 
large city, like London or New York. I have myself visited the ex- 
tensive establishment outside of the walls of Paris, where thousands of 
dead and dying horses, cattle, dogs, cats, and other animals are brought 
together into one single enclosure, and whose decaying bodies infect the 
air with the most disgusting odors ; and can attest to the general health 
of the men, women, and children employed in slaughtering and hand- 
ling these filthy carcasses. I have inspected equally offensive slaughter- 
houses, glue factories, knackers' sheds, swine yards, stables, in and 
about the city of New York, and while the stench has been to me often 
nitolerable, I have never been able to discover, in the physical con- 
dition of any of the thousands employed in these loathsome pui'suits 
evidence of the insalubrity of their occupation. 

Moreover, for thirty years and more I have constantly been familiar 
with rooms occupied for the dissection of human bodies, most of them 
large, and all of them more or less offensive, and I have never seen a 
case of serious illness, among the students, clearly traceable to the odor 
of these bodies. At Bellevue, with thirty or forty tables occupied 
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several months of the year, during the ten years that the college has 
been in existence, no such case has come to my knowledge. 

During the late war, after many of the large battles, the stench 
from the carcasses of the dead horses which it was found impossible to 
bury, has sometimes been very great, spreading over extensive and per- 
manent encampments of soldiers; but, while some medical gentlemen 
thought they detected its influence in the production or modification of 
cei'tain camp diseases, the most careful scrutiny made by myself, in mv 
capacity of United States Medical Inspector, furnished no evidence of 
the justness of their suspicions. 

Such odors disgust, and, by association, nauseate most persons not ac- 
customed to them ; and some who are unusually sensitive can never 
overcome this disgust, and can therefore never become epicures to the 
extent of finding an appetizer in the odors of tainted venison or other 
putrid meats ; but beyond this, very few indeed suffer any physical in- 
convenience. 

I do not wish, in a matter which interests so large a proportion ol the 
community, and more especially the residents of populous cities, to be 
misunderstood. It cannot be claimed for the odors of decaying animal 
matter that they are wholesome — that they actually promote good 
health ; nor will it do to deny that when operating continuously and 
for a long time, they occasionally give rise to diarrhoeas, fevers, and 
perhaps to other forms of disease ; but it is safe to say that these re- 
sults have been very seldom observed. If, however, such odors do not 
usually convey any direct septic influence, they are at least offensive 
to most persons, and as such they are nuisances, which the public have 
always a right to abate, and which no decent citizen would seek to per- 
petuate. 

The matters introduced through wounds received in the dissection of 
most dead bodies, are equally innocuous with the gases exlialed from 
them. Yery often I have wounded myself in dissection, and as often I 
have escaped infection. Not a dozen times have the thousands of young 
men who have studied anatomy under my instruction suffered serious 
inconvenience from a wound received in the dissecting-room ; and not 
one has been maimed or has died. But I speak now only of the " dis- 
secting-room " properly so called, in which the dissection of the cadaver 
is rarely if ever commenced until several days after death, and when 
putrefaction has fairly commenced. Inoculation with putrid animal 
matter seldom causes any more injury than might result from a similar 
wound made with a clean knife. In a few cases local and limited in- 
flammation, ulceration, or abscess has ensued, and the wounds have been 
slow to heal. More serious results have, in similar cases, been now and 
then reported, and especially when the persons receiving the poison were 
at the time in bad health, or have had a known and peculiar suscepti- 
bility to the action of blood poisons. The observation is, however, well 
established, that inoculation from old and decaying bodies seldom in- 
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duces a fatal septsemia, and that the more complete the decay, the more 
complete is the immunity ; as if not only the tissues, but the poisonous 
secretions which occur so often just before or soon after death, were 
destroyed by disintegration and recombination. 

Autopsy Wounds. 

There is another class of wounds, however, which may properly be 
denominated " autopsy wounds," received in the examination of bodies 
recently dead, and before putrefaction has fairly set in, which has prov- 
ed exceedingly fatal. Scarcely a year passes but we have to record the 
death of some medical man, or of some zealous student from this cause. 

In some of these cases a specific virus seems to have been conveyed, 
the subject of the wound having suffered with the same malady as that 
which caused death in the person from whom the poison was received. 
This has been observed especially when death was caused by erysipelas 
or some analogous affection. But in the large majority of examples 
the symptoms arising from inoculation have few or no characteris- 
tics connecting them with their source, unless it be their malignancy, 
and the constant presence of those phenomena called typhoid. Never- 
theless, it is not from all bodies recently dead that poison can be 
conveyed. It is only from such as have died of certain maladies ; as, 
for example, naalignant erysipelas, pyaemia, diffuse abscesses not con- 
Btituting general py[Bmia, cancer, peritonitis, puerperal fever, pleuritis, 
and perhaps a few others not named. Inoculations of the secretions de- 
rived from the peritoneal membranes have heen found to be especially 
noxious, and I have known a medical man suffer severely from a slight 
wound received in the autopsy of a child who had died of pleuritis. 

The inoculation may be effected through wounds inflicted by the 
knife, or the point of the scissors used in the dissection, but perhaps 
most frequently the poison has been conveyed by the prick of a needle. 
Sometimes a slight abrasion or a scratch upon the hand has exposed the 
surgeon to the infection ; and in a few cases inoculation has occurred 
without wound or abrasion. Most men who have made autopsies must 
liave noticed occasionally a sensation of smarting, caused by exposing 
the hands to the serous fluids found either in the peritoneal or pleural 
cavities soon after death, especially when death has been caused by in- 
flanunation of these membranes. It is quite probable that the acrimony 
of these fluids is in some measure an indication of their poisonous 
qualifies. 

Symptoms of Poisoning from Autopsy Wounds. — In a majority 
of cases the general system does not become very seriously affected ; 
but within twenty -four or forty-eight hours after the receipt of the in- 
jury the wound is painful, the adjacent tissues inflame, and, in the case 
of a finger, the swelling extends as far as the hand, or even as far as 
tlie wrist : the course of the absorbents along the arm is indicated by a 
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slight redness; one or two of the axillary glands enlarge moderately, 
and eventually an abscess is formed in the finger or in the hand, attend- 
ed with sloughing ; after which the symptoms gradually decline and a 
cure is slowly effected, but not perhaps without some permanent maim- 
ing of a finger or of the whole hand. During the whole progress of this 
inflammatory action there are the usual constitutional disturbances, such 
as ordinarily attend local inflammations of a like grade by whatever 
cause induced, but not such as imply blood poisoning, or as seem to 
threaten a fatal termination. 

In a smaller proportion of examples, and yet not very unfrequently, 
the evidences of a general septsemia are made apparent by the rapid 
and uninterrupted extension of the inflammation to the body, by the 
formation of abscesses in the axilla, under the pectoral muscles, in the 
vicinity of the joints, and in various other regions ; this grade of 
poisoning being accompanied with adynamic fever, restlessness, and 
delirium, and resulting often in speedy death. 

Occasionally the same class of general phenomena have not the usual 
prodrome of intense local inflammation ; but a slight accession of local 
inflammation in the wound is followed by axillary and pectoral abscess- 
es, and by all the constitutional symptoms usually present in the exam- 
ples just described. 

Finally, examples are now and then reported in which the entire 
nervous system is brought so speedily under the septic influence that 
the inflammatory and suppurative stages are never completely developed, 
the patient falling at once into a low adynamic condition, attended with 
delirium or coma ; death occurring within forty-eight hours, as happened 
in the cases of two English physicians, Drs. Elcock and Bell. 

Similar phenomena, followed by serious or fatal results, sometimes en- 
sue upon wounds received from the same class of patients in operations 
before death ; but it is much more common for surgeons to receive 
wounds in operating upon disintegrating tissues, and especially upon 
disintegrating and suppurating bone tissues, which leave indolent ul- 
cers of tardy and uncertain cicatrization, but which are unaccompanied 
with any form or degree of constitutional symptoms. 

One of the most serious results of exposure to the secretions and 
debris of dead bodies, as well as of exposure to the secretions of living 
bodies affected with certain diseases of low ty^pe, is the conveyance of 
infection to other persons upon whom the surgeon thus exposed may 
have occasion to operate ; the poison being conveyed either by the in- 
struments or dressings employed, or by the hands of the operator. 

It is well established that not only^ puerperal fever is transmitted in 
this manner from one female to another, but that surgeons and physi- 
cians have often introduced puerperal peritonitis into lydng-in wards by 
attending upon a woman in labor after having been engaged in autop- 
sies ; and this notwithstanding several days have elapsed since the au- 
topsy was made, and the hands have been often and thoroughly washed. 



AUTOPSY WOUNDS. 



141 



Preventive Treatment. — In the dissection of bodies several day? 
dead, or of recent subjects which have been injected with the sulphate 
of zinc, carbolic acid, or other disinfectants, no precautions seem to be 
necessary beyond the exercise of ordinary care in avoiding wounds ; 
but iu the dissection of bodies recently dead, not thoroughly disinfect- 
ed, especially if the viscera of the abdomen or thorax have to be ex- 
plored, all wounds or abrasions npon the hands should be well covered 
with adhesive plaster, the hands should be oiled or encased in India- 
rubber gloves ; and if a wound is received, the part should be immedi- 
ately washed, and the blood invited to flow by suction with the mouth. 
It is generally advised, moreover, to apply at once some active escha- 
rotic, such as nitric acid, the acid nitrate of mercury or nitrate of silver, 
and after this to cover the part with a warm, emollient poultice. 
Whether it may be necessary in any given case to resort to these radical 
measures, can be safely left to the judgment of the surgeon. 

Curative Treatment.— After a careful study of the results of the 
various plans of treatment which have been recommended and practised 
in these cases, it does not appear to me that we possess any remedies 
which exert a specific controlling influence over the phenomena result- 
ing from the poison of dissection or autopsy wounds ; but that, whether 
there are present only the ordinary and familiar symptoms of local in- 
flammation, or the graver signs of blood poisoning, with their sequences, 
the treatment must be, for the present, governed by the outward and 
palpable indications. The inflammation, suppuration, and gangrene ; 
the pain, restlessness, fever, delirium, and depression of the nervous 
system, are to be treated as similar conditions have been successfully 
treated when arising from other causes ; and it seems only necessary to 
refer the reader to those various morbid processes as they have been sep- 
arately considered, either in the preceding pages of this volume or else- 
where, and to remind him, perhaps, that there are no forms of blood 
poisoning which do not demand stimulation and nutrition, in order to 
assist in sustaining life until the virus can be eliminated. 
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VENEREAL DISEASES. 

Of the diseases known as venereal, arising generally from impure 
intercourse, there are at present recognized three principal forms; 
namely, gonorrhoea, chancroid, and syphilis. 

Section 1. — Gonoerh(ea. (R.o.) 

S3rn.— Gonorrhoea Virtilenta ; Blennorrhagia ; Ohaude-pisse ; Clap. 

GoNORRHCEA may be defined, inflammation of the mucous mem- 
branes lining the genital organs of either sex, caused in most cases by 
a specific virus, and usually accompanied with profuse discharges of 
mucus, or of pus. It is stated, however, that examples of gonorrhoea 
have been occasionally observed, called gonorrhoea sicca, in which no 
unusual secretion has appeared. 

This virus is generally conveyed from one person to anotlier in the 
act of venereal commerce, but it is probable that under favorable cir- 
cumstances it occasionally originates de novo, as for example in prosti- 
tutes who are intemperate, filthy, and otherwise predisposed to disease, 
especially if connection is held with such a person during or near the 
menstrual period. There is much evidence that all abnormal or dis- 
eased secretions of mucous membranes are disposed to cause inflamma- 
tion, and like secretions, upon other mucous membranes with which 
they may be brought into contact ; so that a purulent urethral dis- 
charge in the male, ca.used by simple traumatic inflammation, may oc- 
casion some vaginal irritation and discharge in the female, and the re- 
verse ; but true syphilitic gonorrhoea evinces its specific character in 
the fact that its propagation never depends solely upon the intensity of 
the inflammatory action, or upon the copiousness or even upon the acri- 
mony of the discharges. 

True Gonorrhoea, or Gonorrhoea Virulenta, in the Male. 

First Stage — Generally at about the end of three days, or on the 
fourth, occasionally earlier, and sometimes as late as the sixth or seventh 
day after exposure, the patient experiences a slight sensation of itching, 
or of tickling, or sharp transient pains in the meatus, or of smarting 
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after urination ; and on examination he discovers a little preternatural 
moisture within the lips of the meatus ; the moisture being due chiefly 
to an increased secretion of viscid mucus. The glans about the ori- 
fice may also appear appreciably swollen and reddened. In a few ex- 
ceptional cases, the virus being communicated primarily to the outer 
surface of the glans penis, a slight redness and smarting of the glans, 
or of the inner surface of the prepuce, precede the accession of inflam- 
mation in the urethra. 

These symptoms characterize the first stage of the disease ; and by 
their gradual increase terminate in the second stage, in most cases as 
early as tlie third, fourth, or sixth day. 

Second Stage. — Without delay or recession the inflammation, with 
its accompanying phenomena, advances until, at some time between 
the third and sixth day, the characteristic signs of gonorrhoea are fully 
developed ; and this is denominated the second stage. 

The secretion is now more abundant; and after having become at 
first more opaque from the presence of only a few drops of pus, it 
changes to a yellowish color, and is essentially purulent. Still later the 
pus may have a slight greenish tinge, or become reddened by the admix- 
ture of blood-corpuscles. 

The glans penis and, perhaps, the prepuce become more florid and 
swollen, the orifice of the urethra gapes, there is a frequent desire to 
urinate, attended by an intense smarting or burning sensation, extend- 
ing upwards an inch or more along the course of the urethra, and 
Bometimes as far as the scrotum. 

Men who have had gonorrhoea often may experience no graver symp- 
toms than those which have been enumerated ; but a first attack, especial- 
ly if it has occurred in a person of a delicate, scrofulous constitution, 
seldom attains its climax of severity without additional complications. 

The inflammation extends to the neck of the bladder, or even invades 
the bladder itself, causing an incessant and most distressing desire to 
urinate ; the stream is small and forked, or crooked, and in its passage 
causes intense pain along the whole length of the canal ; the under sur- 
face of the penis is tender from the meatus to the bladder ; chordee 
torments the patient at night whenever he becomes warm in bed, the 
penis becoming erected and bridled, or curved like the neck of an 
impatient horse. This last symptom, which the patient is fortunate tc 
escape, is caused by the inflammatory products which have infiltrated 
the corpus spongiosum, and which do not permit its injection by blood 
and its consequent elongation ; while the corpora cavernosa, having suf- 
fered little or not at all from the inflammatory action, receive blood 
freely and elongate during erection as in the normal condition of the 
parts. It is possible, moreover, that a spasm of the muscular fibres, 
which, as Kolliker and Hancock have shown, exist along the whole 
couree of the urethra, may concur with the inflammatory products in 
causing the chordee. 
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Complete phimosis or paraphimosis may occur, al)sccsses may form 
in the celhilar tissue beneath the scrotum, and which occasioiiallj 
make their way into the urethra and cause perineal fistulas ; the ab- 
sorbents along the dorsum of the penis may inflame ; the glands of 
the groin may become swollen, and even suppurate ; the prostate may 
be invaded ; and finally one of the testes, or its corresponding epidi- 
dymis, may suddenly become painful, and suffer an acute attack of 
inflammation. 

Gonorrhoea! rheumatism is presented as a rare complication towards 
the close of the affection. In some of the few examples which have 
come under my notice I have seen reasons to ascribe its occurrence to 
the free and long-continued use of cubebs, balsam of copaiba, and of 
other active diuretics. Some late writei's have, without suflficient evi- 
dence as it seems to me, regarded gonorrhoeal arthritis as a variety of 
pyaemia. 

The third stage of gonorrhoea marks the period of decline, and de- 
mands no special consideration. 

Preventive Treatment. — Physicians cannot discuss the question 
whether it is proper to employ or to recommend preventive treatment 
in the case of any human malady, from whatever source derived. Tlie 
same rules of ethics and of morals which would interpose objections to 
prevention, would equally deny the right to the means of cure ; but in 
relation to syphilitic diseases especially, it would seem that no one ought 
to entertain upon this point a doubt, when it is considered that they are 
not always contracted in unlawful or criminal intercouse, and that their 
consequences may descend through several successive generations. In 
fact, their poisons have become so wide-spread, and have contaminated 
the blood of so large a portion of the human race, that, in my opinion, 
they are to-day retarding in a very material degree the physical and 
intellectual progress of man. 

In many large cities of Europe, ostensibly for the purpose of prevent- 
ing the spread of venereal contagions, prostitution is legalized ; houses 
of prostitution being licensed and their inmates registered, assigned, 
and subjected to special surveillance and regular medical inspections. 
The plan is specious, and, to one unacquainted with its practical work- 
ing, naturally commends itself to the judgment as worthy of imitation. 
Lately, certain philanthropists and statesmen have sought to induce the 
legislators of the State of New York to adopt the same system for the 
solution of the problem of the " social evil " in this city. We trust, 
however, that our legislators will hesitate to impose upon us a system 
of such doubtful utility. Aside from the fact that by granting licenses, 
respectability is necessarily conferred upon an infamous profession 
represented by prostitutes and pimps, there remains the unanswerable 
objection that venereal diseases are nowhere more wide-spread or more 
destructive than in those cities where the system has been the longest 
in operation, and where it is the most rigidly enforced. 
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Gonorrhoea is inoculable at any period after infection, and for some 
time before the most expert medical inspectors conld detect any evi- 
dence of its presence. This is certainly true of the male, as the mi- 
merous examples of husbands having conveyed the disease to their wives 
heforc its appearance upon themselves sufficiently attest; and it is 
probable that it is equally true of females. Indeed, I am inclined to 
think that at no period is the virus more active than just prior to its 
palpable manifestation, that is to say, on the second or third day after 
exposure. 

There are, however, certain prophylactic measures the value of which 
Burgeons, who have had much to do with this class of patients, under- 
stand, and which it will be proper to mention. 

Long-continued exposure of the glans penis and of the delicate inner 
lining of the prepuce increases the thickness of their cuticular cover- 
ings, and diminishes their capacity or liability to absorb the venereal 
virus. Consequently, those who suffer from congenital phimosis are 
exceedingly susceptible of inoculation, while those whose glans penis 
is habitually uncovered by the withdrawal, or by natural shortness, or 
by circumcision of the prepuce, are much less susceptible. Immediate 
and thorough ablution with warm water and soap after exposure, is 
a prophylactic measure of some value. In order more certainly to 
cleanse the urethra, also, the bladder should be evacuated after 
washing. 

It seems quite probable, moreover, that an incipient gonorrhoeal in- 
flammation may be aborted occasionally, at any period prior to its pal- 
pable manifestation, by washing the member three or four times daily 
with tepid water and soap, or with weak solutions of the sulphate of 
zinc, or of the superacetate of lead, or with any of those astringent so- 
lutions which are known to exercise a beneficial influence at a later 
stage. Patients have informed me that they have, by the adoption of 
these measures, generally secured to themselves an immunity, and I see 
no reason to doubt the correctness of their conclusions. I have there- 
fore .constantly advised those who have consulted me after a suspected 
connection, but upon whom no signs of infection have yet appeared, to 
employ these remedies diligently, and even to inject the meatus with a 
solution of sulphate of zinc, of the strength of half a grain to the ounce, 
three or four times daily ; and in proof of their efficacy, I have at least 
the negative evidence, that none of these persons have ever had any 
urethral discharge beyond the slight increase of mucous secretion al- 
ways caused by the injection itself. Eicord has designated his treat- 
ment, commenced on the day of the earliest manifestation of the dis- 
ease, the abortive treatment. Although I have chosen, in accordance 
with a general custom, to speak of treatment prior to this period as 
prophylactic, it is essentially and in fact abortive, and constitutes a por- 
tion of the curative treatment, inasmuch as the disease properly dates 
-rom the first hour of exposure. 
10 
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Curative Treatment. — As has already been stated, the pre-STmpto 
matic treatment, which I have chosen to designate abortive, constitutes 
a portion of the curative ti-eatment. In a large proportion of cases, 
however, the patient is not seen until the third or fourth day, or 
until there is some palpable evidence of infection. If the malady 
has not exceeded the moderate limits which I have assigned to the 
first stage, there still remains a reasonable hope that it may be ar- 
rested short of the second stage, or, in other words, that it may lie 
aborted. 

A glass or vulcanized rubber half-ounce syringe should be ordered, 
the nozzle of which should be sufficiently large to enable the contents to 
escape in a pretty full stream, and the patient should be supplied with 
the following : — . Arg. nit., gr. i. ; aquae puree, f | vi. M. This to be 
used as an injection after each urination. In employing the syringe 
the glans penis must be seized with the thumb and forefinger so as to com- 
press it laterally, and not vertically, and the injection must be thrown 
in with moderate force, since it is not desirable that it should reach be- 
yond the fossa navicularis, where it should be retained afewsecondsby 
compressing the glans. When the injection has been allowed to escape, 
a pledget of sheet lint, about one inch square, previously moistened with 
the same solution, must be laid over the orifice of the urethra, and 
maintained in place by bringing the prepuce well forward over the glans. 
The importance of the pledget of lint cannot be over-estimated. It ef- 
fectually protects the sensitive extremity of the glans against becoming 
chafed ; and it prevents the acrid and poisonous secretions from diffus- 
ing themselves over the glans and prepuce. In order to accomplish this 
the more certainly, if the secretion is copious, we should direct a 
change of the lint often er than it is required to use the injection. AVhere 
this instruction is faithfully observed the prepuce seldom become? 
inflamed or swollen, and even the glans rarely tumefies more than 
a few lines from the meatus. The patient must not omit to rise once 
or twice during the night, and use the injection, after evacuating the 
bladder. 

At first the secretion is in most cases slightly increased, but it soon 
diminishes, and by the third or fourth day disappears entirely. The in- 
jections, however, must be continued a day or two after the cessation of 
the discharge. If, as sometimes happens, after the suspension of the 
injection the discharge returns, the same plan must be recommenced. 
A second or third trial in mild attacks is generally successful. 

As to the constitutional treatment, there is no stage of gonorrhoea in 
which a patient can safely indulge in wines, or stimulating liquors of 
any kind ; his food must not be highly seasoned, nor should he at any 
time eat to excess ; but he may eat almost every variety of plain, nutri- 
tious food in reasonable quantities. Tobacco must be used sparingly, if 
at all. Much walking, and violent exercise of any kind, generally in- 
creases the irritation. 
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It is only in the case of a failure of the plan I have now recom- 
mended that resort need be had to the use of drugs internally, such espe- 
cially as the balsams and terebinthinates ; and I will reserve their con- 
sideration for their more appropriate place, namely, the second stage. 

'Wlien the discharge becomes purulent and the urethral irritation 
involves the whole course of the canal, indicating that the second stage 
is fairly developed, very little reliance can be placed upon injections 
alone; yet, except in very severe cases, they are not absolutely in- 
admissible, and in a few cases they may be continued with actual 
advantage. 

It is in this stage that certain remedies, sometimes designated anti- 
blennorrhagic, exert their peculiar power ; and first in point of efficacy 
stands copaiba, which maybe given in doses varying from half a drachm 
to two drachms three times daily, the average dose being one drachm. In 
full doses it is apt to cause nausea, abdominal pains, and diarrhoea, and 
sometimes troublesome eruptions which most often assume the form 
of roseola. Its long continuance, also, occasionally gives rise to pains 
ill the lumbar regions, in consequence, no doubt, of its stimulating 
influence upon the kidneys. The occurrence of either of these condi- 
tions may demand its suspension, or that the dose should be diminished. 
Tlie appearance of a moderate diarrhoea is not, however, inconsistent 
with its happiest therapeutical effects ; but if the rectum becomes ex- 
cessively irritated, causing tenesmus, the urethritis is apt to be increased 
and extended towards the bladder. 

Copaiba may be given in milk or with syrup ; but owing to its nau- 
seous taste, it is generally combined with some more palatable drug or 
other substance, or concealed in capsules or in sugar-coated pills. The 
following is an excellent formula, recommended by Dr. Bumstead : 
— Copail)re, ^ i. ; potassjB liquoris, 3 ij. ; glycyrrhizse ext., 3 ss. ; 
ffitheris nitrici spiriti, | i. ; acacire syrupi, ^ vi. ; gaultheriiB olei, gtt. 
xyi. Of which a tablespoonful may be taken after each meal. The 
pilula copaiba of the U. S. Dispensatory, composed of solidified copaiba 
and magnesia, being coated with sugar, is tasteless, and may be given 
ni doses of from four to eight pills three times daily. Copaiba is most 
often exhibited, however, concealed in gelatine capsules, or in the form 
of dragees. 

Cnbebs are second only in eflicacy to copaiba ; and whenever the 
stomach or bowels refuse any longer to tolerate the latter, the former 
become a veiy rehable substitute. Cubebs are generally given in the 
form of the powder, one or two drachms being taken three times daily in 
"Water. They must either be freshly powdered, or well preserved in 
a glass vessel, since their eflScacy depends upon an essential oil which 
easily escapes. 

Alkalies are frequently serviceable during all the stages of gonorrhoea, 
but especially in the acute stage, by diminishing the acidity of the 
"nne. Tlic warm or hot hip-bath, and especially fomenting the penis 
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and scrotum with hot water, often give relief to the burning, if thej 
do not actually lessen the discharge. 

While I cannot, from my own experience, recommend cathartics, or 
absolute diet or confinement to bed as at all essential to the successful 
treatment in a large majority of cases, nevertheless, there are a few 
rare and exceptional examples of very acute nrethritis, in wliicli all of 
these measures may be advantageously employed; but I have raucli 
oftener seen harm from the vigorous adoption of these seemingly ra- 
tional means, than from their omission. 

If the injections have been suspended during the more active stages 
of the disease, they may again properly be resumed in the third stage, 
or when it is fairly on the decline ; and at this period the sulphate of 
zinc, of the strength of one or two grains to the ounce of water, hi 
proved more efficacious in my hands than any other remedy. Indeed, 
a multitude of stimulating and astringent solutions have by one and 
another been recommended at this period, all of which seem to possess 
the common property of inducing a slight exacerbation of the urethral 
irritation, followed by a corresponding subsidence, and no one of which 
has probably any special or specific property ; the essential point of 
difference being, that from long practice each surgeon adapts the 
strength of his own "favorite remedy more skilfully to the exigencies of 
the case in hand. In some cases it is advantageous to suspend the in- 
jections for a few days, in order to determine whether the continuance 
of the discharge is not due solely to their use, and not to the presence 
of any degree of the original and specific inflammation. 

Copaiba and cubebs are now again of less value, and ought not in 
general to be continued long after the second or tliird week, or when 
the decline of the disease is well established. 

A good diet, moderate exercise, and tonics, especially the preparations 
of iron, are sometimes necessary to complete the cure. 

Gleet. Syn. — Gonorrhoea Mucosa, (R.C.) Goutte Militaire 5 Blennorrhoea. 

Gleet is characterized by a thin, mucous, or occasionally muco-piiru- 
lent discharge from the uretlira, of long continuance, and is usually 
unattended with either pain, smarting, or burning in the act of urina- 
tion. It is dependent generally upon a low grade of inflammation 
existing in the deeper jDortions of the urethral canal, resulting in granu- 
lations, papillomatous or polypoid growths, or in stricture. As consti- 
tutional causes, there may be present general debility or simple impair- 
ment of the tone of the system, a strumous, rheumatic, or gouty 
diathesis. 

A gleet, occurring as a sequence of gonorrhoea, is, in most cases, not 
inoculable ; such, at least, seems to be the fact generally when the 
secretion is entirely muculent, and when a long time lias elapsed since 
the original infection ; but no surgeon can declare intercourse safe 
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while any degree of abiiorinal secretion continues, inasmuch as these 
secretions are liable to constant fluctuations, and may at any time be- 
come more or less purulent and assume a gonorrhoeal character. 

Treatment of Gleet — The local means which have been found 
most effectual in the cure of gleet are stimulating and astringent injec- 
tions, such as the nitrate of silver, sulphate, acetate, or chloride of zinc, 
the bichloride of mercury, persulphate of iron, tincture of iodine, car- 
bolic acid, to which may be added, according to the testimony of writ- 
ers, a great number of mineral and vegetable solutions. As a rule, I 
have given the preference to nitrate of silver, of the strength of one 
grain to the ounce, or to sulphate of zinc of about double this strength. 
The injection must be thrown as far up the urethra as possible, and 
be repeated several times daily. Medicated bougies possess sometimes 
an advantage in enabling the surgeon to reach more accurately and ef- 
fectively the diseased structures. 

Latterly, surgeons have learned to appreciate the value of simple di- 
latation of the urethra with bougies, or metallic sounds. In some cases 
they appear to effect a cure by relieving a slight stricture, and in others 
by pressure alone upon the congested or granulated membrane. I have 
employed in most cases a polished steel sound of suitable size, intro- 
ducing it once in two or three days, but Dr. Bumstead prefers bougies, 
tapering toward the extremity and terminating in an olive-shaped 
point. 

Constitutional remedies are those upon which the chief reliance 
irust be placed in this affection. It is not observed that copaiba and 
cuL^bs have any longer much influence, nor have any of the so-called 
specifics, if we except the tincture of cantharides, which in doses of from 
three to five drops daily is occasionally useful. Iron and quinine, how- 
ever, are in most cases important adjuvants ; occasionally in strumous 
habits the iodides are serviceable. When the urine is acid I have seen 
a gleet arrested by the tolerably free use of tlie bicarbonate of soda and 
by other alkalies. In several cases the discharge has ceased when the 
patient has suspended the use of tobacco ; and at the same time a slight 
stricture has quickly disappeared. 

The diet must be nutritious, but not stimulating ; the patient must ex- 
pose himself to the air, and adopt habits of systematic and healthful 
exercise ; in short, he must seek by all possible means to restore the vig- 
or and tone of the general system. A sea voyage has often accom- 
plished a cure when other means have failed. 

Gonorrhoeal Complications. 

Balanitis is an inflammation of the mucous membrane covering the 
plans penis. "When the membrane lining the prepuce is inflamed it is 
termed Pofthitis; and when both are involved, Balano-posthitis. 

Tt is in general due to a neglect of those precautions which have been 
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enjoined in the management of the gonorrhoeal discharge. Sometimee 
it occurs independently of such causes. Occasionally the inflammation 
is attended with slight superficial excoriations, and with so much swell- 
ing of the prepuce as to give rise to a phimosis or paraphimosis. 

The treatment consists in rest, frequent ablutions with tepid water, 
the application of weak astringent solutions, and protection of the sur- 
faces with lint moistened in these same solutions, or covered with 
simple cerate. 

Phimosis, and Paraphimosis, as accidents resulting from gonnr- 
rhcea, and from other causes, will be considered under the sections de- 
voted to Regional Surgery. The treatment is essentially the same as for 
balanitis and posthitis, except so far as regards the reduction of the 
glans in paraphimosis. 

Chordae is best controlled by camphor in pretty full doses; or by 
camphor with the extract of lettuce ; or by lupuline in doses of fifteen 
grains at bed-time ; by bathing the genital organs in hot water before 
retiring ; by lying under thin coverings and reposing only upon the side ; 
by evacuating the bladder and rectum before going to sleep, and rising 
once or twice in the night to repeat the evacuation of the bladder. 
If an attack of chordee occurs, notwithstanding these precautions, 
the mosl speedy relief is afforded by stepping at once upon the cold 
floor. 

Haemorrhage from the urethra generally ceases spontaneously. If 
it persists it is to be treated by rest, cold affusions, and cold water injec- 
tions, with moderate compression. 

Abscesses forming in the cellular tissue nnist be opened early, to 
prevent, if possible, their communication with the canal of the urethra. 

Prostatitis, both acute and chronic, and also Cystitis, will be more 
pro])erly considered in connection with the surgical region within 
which the prostate gland and the bladder are situated. 

Adenitis. — The lymphatic glands of the groins often become a little 
indurated and enlarged, but the inflammation rarely terminates in sup- 
puration. This complication is best managed by rest alone. 

Rheumatism, as the result of a gonorrhoeal affection, is exceedingly 
rare in men, and it is doubtful whether it ever occurs in women. In 
two of the cases which have come under my personal observation I 
have had reason to suspect that it was due to the long-continued action 
of certain diuretics, such as copaiba and cubebs, which, being discon- 
tinued, have been followed by a very scanty secretion of urine, and 
coincident with this change the rheumatism has made its appearance. 
In most cases it presents itself in a subacute form, and yields usually 
to the same remedies which control rheumatic affections due to other 
causes. 

Conjunctivitis, Sclerotitis, and Kerato-iritis, with a greater or 
less predominance of the one or the other form of inflammation, is 
also an occasional concomitant, or sequence of gonorrhoea ; and in most 
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cases these affections occur in connection with gonorrhoea! rheumatism, 
and are amenable to similar therapeutical treatment. 

In other cases a catarrhal or purulent ophthalmia is induced by 
contact of the gonorrhoeal discharge with the tunica conjunctiva, 
which form will be further considered in connection with diseases of 

Epididymitis.— In the later stages of gonorrhoeal urethritis, gene- 
rally as late as the fifth or sixth week, but occasionally much earlier, 
the inflammation passes the bounds of the urethral canal, and, extend- 
ing along the spermatic duct, invades the epididymis, and may even 
involve the tunica vaginalis and the testicle itself. It is believed, more- 
over, that this accident occurs sometimes as a consequence of metastasis, 
or as a sympathetic irritation, and without the intervention of inflam- 
mation of the spermatic duct. In a majority of cases the left testicle 
is attacked ; but whichever is primarily affected, the opposite testicle 
is seldom implicated until after the decline of the inflammation in 
the other. It frequently happens that the swelling of the epididymis 
or of the testicle disappears pretty suddenly on the return of the 
gonorrhoeal discharge. 

Ordinarily no special cause can be assigned for the occurrence of 
this complication ; but occasionally it may be traced to over-exertion, 
to a debauch, to irritating injections, or to the violence done by a 
l)ongie. The omission to wear a suspensory bag is said, also, to render 
the patient more liable to its occurrence; and many surgeons have 
thought it might be traced sometimes to a sudden arrest of the dis- 
charge by certain therapeutical means. 

According to Yelpeau, the average duration of the acute inflamma- 
tion is from sixteen to eighteen days ; but the induration and more or 
less enlargement of the organs, especially of the globus minor, continue 
nmch longer ; sometimes for many years. Epididymitis seldom termi- 
nates in suppuration. Atrophy of the testicle is a rare sequence ; and 
Btill more rarely the subsidence of the inflammation results in tuber- 
cular deposits. 

The most serious and frequent result of a gonorrhoeal epididymitis is 
obstruction or obliteration of the spermatic canal, by inflammatory 
products, at some point below the globus major, or in that portion 
where the duct is single. According to the observations of M. Gosselin, 
the semen of those who have double gonorrhoeal induration of the 
epididymis does not contain spermatozoa, and they are therefore impo- 
tent. Nevertheless, these persons have the usual sexual desires and ca- 
pacities, and the amount of semen discharged presents nothing unusual 
in color, consistence, or quantity ; from which M. Gosselin concludes 
that the testes supply only the fecundating elements of the sperm, the 
spermatozoa, and that the other elements aie derived, for the most 
part, from the vesiculae seminales. 

Under appropriate treatment the induration may disappear, and the 
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presence of the spermatozoa iu the semen again indicates that the func- 
tion of the canal is restored. 

Treatment of Gonorrhceal Epididymitis.— It is desirable that it 
should be understood that every organ of the body does not demand an 
entirely new and a special plan of treatment ; but that the therapeutics 
of inflammation, while they are subject to distinct modifications, are 
still obedient to certain general laws, whatever oi-gan may be attacked. 
Writers and practical surgeons no doubt recognize the truth of tliis 
observation, but they do not always, when attempting to instruct 
others, speak as if they did. Thus, for example, in the treatment of 
gonorrhceal epididymitis a multitude of special and doubtful expedients 
are constantly given a prominence which they do not deserve, to the 
exclusion of established and most important common laws. Epididy- 
mitis has usually a spontaneous resolution, like most other acute inflam- 
mations, in from one to three weeks ; but this consummation may be 
hastened. First, by absolute rest. The patient must be placed in bed, 
and kept as quiet as possible for several days. He ought not to rise 
even for the purpose of relieving his bladder or bowels, if it can be 
avoided ; he certainly must not be permitted to walk across the floor 
or sit upright in a chair. Second, the testes must be kept elevated by a roll 
of soft cloths placed between his thighs while he lies upon his back, 
to favor the return of blood from the inflamed organs, and to prevent 
a painful dragging upon the sensitive cord. Third, such local applica- 
tions must be made as are most agreeable to the patient, in other words, 
such applications as most relieve the pain. Ordinarily these have 
been found to be warm poultices or fomentations. According to Dr. 
Bumstead, whose large experience and careful habits of observation 
always entitle his opinions to a respectful consideration, cold applica- 
tions are sometimes serviceable in the early stages of the inflammation, 
but I have never seen a patient who bore them well. Cold causes 
a contraction of the dartos and cremaster muscles, and keeps the testes 
in almost constant motion. 

Attempts to restore the urethral discharge by bougies or irritating 
injections are no longer recommended; but it is not improper to 
continue the use of remedies to arrest the discharece in case it has not 
already ceased. 

As to the constitutional treatment, it must be strictly antiphlogistic, 
and for this purpose one brisk cathartic, followed by an exclusively 
vegetable diet, with the permission to use freely cold water, is, in gen- 
eral, all that is required. During the height of the inflammation, and 
when the pain is most acute, small doses of morphine are admissible. 

Pressure is seldom if ever advantageous in acute inflammations of 
any structure, and compression by adhesive plasters, by collodion or by 
any other means, is certainly at this stage inappplicable ; on the contrary 
it is well established, that the removal of pressure, and the relief of 
strangulation, is one of the most urgent indications in all acute intiaiii- 
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niations. In a certain sense, therefore, the plan suggested by Yelpeau 
of opening the tunica vaginalis whenever it is involved, and giving exit 
to its fluid contents, is rational ; and from the same point of view, the 
practice which is said to have originated with Petit in 1812, and to have 
been revived by Yidal (de Cassis), might claim still more consideration, 
at least whenever the testicle itself is involved, namely, dividing the 
tunica albuginea to the extent of lialf an inch or more, by a subcuta- 
neous incision. 

Both of these operations, however, have gone into disrepute, less per- 
haps on account of the unfortunate results which have occasionally hap- 
pened, such as alarming hasmorrhages and seminal fistulae, than because 
the gravity of the operations appears to most surgeons out of proportion 
to the exigencies of the case. If either of the metliods deserve a farther 
trial it is evacuation of the tunica vaginalis, by small punctures, but 
only when the quantity of fluid accumulated is unusually large, and re- 
fuses to be absorbed, and when the patient continues to suflEer intense 
pain. 

As to the xsiine of pressure in the more chronic stages, when consid- 
erable induration remains, first suggested by Fricke of Hamburg, a 
similar judgment must be given ; for while the suggestion involves a 
specious adherence to sound rules, in practice it is mischievous, or worth- 
less, because it is impossible. 

No organ could have been chosen more unsuited to pressure than the 
testicle, partly because of its excessive sensibility, partly because of its 
attachment to the body by a narrow pedicle, which is easily made to 
suffer strangulation, but chiefly because of its mobility. 

In all the experiments which I have made or seen made to compress 
the testis or the epididymis with adhesive straps, either the cord was 
completetely strangulated, or no pressure whatever was made upon the 
diseased organ. If the cord was strangulated the suffering of the pa- 
tient compelled its speedy removal, but not in several cases until active 
inflammation had been reawakened in the cord and testis. If it was 
not strangulated then it was permitted to remain, and on its removal, 
after the lapse of three or six days, it has been common to observe that 
the size of the scrotal swelling was sensibly diminished, but never ha\ e 
I been able to detect any change in the size of the indurated epididymis. 
The truth is that surgeons have constantly, I think, mistaken a sponta-' 
neous recession of the effusion lying within the loose areolar tissue of the 
scrotum, and which effusion composes the great mass of the swelling in 
most of these cases, for a subsidence of the swelling in the structure of 
the testis or epididymis. 

If it is an effusion into the structure of the testis alone which the sur- 
£!:eon proposes to absorb by pressure, what means of pressure, it may 
properly be asked, can be devised more effective than the dense, firm, 
fihrous tunica albuginea, which applies itself with a smoothness and 
niiiforniity such as the adhesive plasters can never imitate. 
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Gonorrhoea Virulenta in the Female. 

Instead of the urethra it is the vagina which in females is the usual 
seat of gonorrhoeal inflammation ; but the inflammatory lesion is not al- 
ways, nor even generally confined to the vagina. The vulva is often the 
seat of a primary gonorrhoea; which, however, in most cases extends 
subsequently to the vagina ; or the order of circumstances may be re- 
versed. Effusions occur rapidly in the loose submucous areolar tissue of 
the nymphse and labia, and abscesses are frequently formed, which open 
generally between the labia. In other cases, one or both of the vulvo- 
vaginal glands (called also, Duverney's, Bartholin's, or Cowper's glands) 
become the special seat of the inflammatory action, and give rise to ab- 
scesses, which open directly through the mucous membrane, or through 
the natural ducts, or may in some cases penetrate to the rectum and 
form vagino-rectal flstulse. When an abscess has once formed in one of 
these glands it is exceedingly prone to recur upon the slightest provoca- 
tion. 

Vaginitis is most often the primary lesion, and may extend not only 
to the labia and to the urethra on the one hand, the latter occurrence 
beiug, however, quite infrequent ; but also, on the other hand, to the 
neck or body of the uterus, still more rarely to the Fallopian tubes, 
ovaries, and even into the serous lining of the peritoneal cavity. In 
most cases gonorrhoea in the female is limited to the labia, vagina, and 
cervix uteri. 

The lymphatic glands of the groin are seldom affected unless urethritis 
exists. 

Treatment of GonorrhcEa in the Female. — Copaiba and cubebs 
have no special influence in these cases unless the urethra is affected. 
The treatment is therefore, in most cases, limited to the employment of 
such means as are known to be serviceable in non-specific inflammations 
of mucous membranes generally. Absolute rest, low diet, occasional 
cathartics, warm baths, constitute the essential parts of the general treat- 
ment. As local treatment, experience leads me to recommend especial- 
ly frequent ablutions, with warm water, or if the inflammation is not in- 
tense and superficial excoriations do not exist, warm water with a little 
clean soap ; separating the labia with a piece of sheet lint spread on 
either surface with fresh simple cerate ; injections of warm water with 
or without soap, which should be thrown in while the patient reclines 
upon her back, and by a continuous stream, until the irritating dis- 
charges are completely washed out ; and finally, after the vagina is 
emptied, the water injection to be followed immediately by an injection 
of sulphate of zinc of the strength of from two to four grains to the 
ounce, according to the sensibility of the parts, and the degree of smart- 
ing caused by its introduction. The same variety of astringent and 
stimulating injections may be employed here as in gonorrhoea existing 
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ill the urethra of the male, but their strength may always be somewhat 
increased. 

In case the uterus, ovaries, or other internal organs are invaded, the 
treatment involves no special rules not applicable to inflammation in 
general. 

Section 2. — Chanckoid. 

Syn.— Ulcus Venereum Molle (R. C.) Simple Chancre ; Soft Chancre ; Non-indu- 
rated Chancre j Non-infecting Chancre ; Local Contagious Ulcer ; Chancre of He- 
bra, and Others of the Modern German School ; Chancrelle of Diday. 

A LARGE majority of all the venereal ulcers resulting from contagion 
are chancroids. In the male, its most frequent seat is the glans penis 
or prepuce. It may, however, be conveyed by inoculation to any part 
of the body ; consequently it is usual to find more than one chancroid 
existing at the same time, from the diffusion of the secretions over the 
adjacent surfaces. 

According to Rollet, the chancroidal virus is contained in the pus 
globules of a secreting ulcer ; but the other secretions of the sore are 
incapable of conveying the malady. The pus, moreover, loses its 
power of inoculation sooner or later after exposure to the air, and very 
speedily when exposed to a high temperature, or when mixed with an 
acid, an alkali, or with alcohol. 

It is auto-inoculable, that is, capable of being reproduced indefinitely 
in the person affected, by repeated inoculations from the original chan- 
croid. This is not the case with a syphilitic chancre. In its power of 
propagation to other persons, also, it is not limited ; but, unlike the 
chancre, it may be conveyed to those who have been infected with sy- 
])liilis as freely as to those who have not been thus infected. 

There is properly no period of incubation, but the virus takes effect 
immediately, as in the case of any other local irritant, yet the irritation 
may not be sufficiently developed to attract attention until after the 
lapse of seven or eight days. If the local manifestation is delayed longer 
than this, it is probably because there was some delay in the absorption 
of the poison. 

Wlien the virus has been received upon an open or abraded surface, 
as happens in the majority of cases, the initial ulceration corresponds in 
form and size to the rent or abrasion ; if received originally within a 
follicle, a small pustule is the first palpable sign of inoculation. 

A fully developed chancroid is characterized by a tendency to as- 
sume the circular form, but in this regard it is subject to modifying 
and controlling circumstances ; by its sharp and perpendicular margins, 
which move freely upon the subjacent tissues; by the irregularity of 
tlie ulcerating surface, from which a copious purulent secretion is 
poured. 
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The amount of inflammatory action accompanying the progress of 
the ulcer is usually small ; if, howe\-er, from the early application of a 
caustic, or from any other cause, it is increased, the sore will lose cer- 
tain of its characteristic features ; the whole surface may become el- 
evated, and its edges indurated, but the induration rarely has the narrow 
and defined limitation which characterizes the true chancre. 

The average period of advance, unless complications ensue, is about 
four weeks. Usually between the fifth and sixth weeks the sore begins 
to heal ; but the cicatrization is slow, and may not be completed under 
several weeks or even months. 

Inflammatory, or Gangrenous Chancroid. — In consequence of 
the severity of the inflammatory action, or of the peculiar anatomical 
character of the seat of the lesion, a chancroid may cause gangrene and 
sloughing of the adjacent tissues. This happens most frequently when 
the ulcer is situated beneath the fold of the prepuce, and especially in 
persons having congenital phimosis, or who have accidental paraphimo- 
sis. The prepuce is most apt to slough ; but occasionally the glans is 
strangulated, and becomes gangrenous also. This process generally 
pros es destructive to the chancroidal virus, so that thereafter the matter 
ceases to be inoculable. 

Phagedenic Chancroid. — Without any apparent accession of inflam- 
matory action the chancroid may exceed its usual limits, increasing 
in depth, and extending irregularly from its outer margins. When 
this hyper-ulceration is moderate, it constitutes the simplest, as it is the 
most common form of phagedena. 

Serpiginous Phagedenic Chancroid. — In other cases the ulcerative 
action is more extensive, invading especially the areolar tissue, and 
f oiming long, tortuous, or serpiginous canals, above which the intega- 
ment becomes thin, purple, and perforated, and finally gives way com- 
pletely. This has been termed the serpiginous variety^ of the phage- 
denic chancroid ; but it must not be confounded with the more super- 
ficial serpiginous ulcerations of tertiary syphilis. The serpiginous 
phagedena originates, usually, from a chancroid situated upon the 
genitals, or in the groin. It is slow in healing ; but however late its 
cicatrization may be delayed, it never ceases to be inoculable. 

Sloughing Phagedenic Chancroid, seen chiefly among the most 
debauched and intemperate women, is characterized by the concurrence 
of more or less sloughing with a rapid ulcerative action ; and in both its 
symptoms and progress it presents a striking resemblance to hospital 
gangrene. Its terrible ravages among the English troops and camp- 
followers during the Peninsular war acquired for it the expressive name 
of the " black lion." 

The glands of the groin become affected during the progress of a 
chancroid upon the penis in perhaps one case out of every three or four. 
Women are less liable to buboes than men. There are three forms of 
shancroidal buboes. 
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The Simple Inflammatory Bubo, or the Sympathetic Bubo.— 

The swelliiif? is generally confined to one gland ; the gland or glands 
affected seldom enlarge very much, bnt after continuing slightly 
engorged a few days or weeks, they gradually disappear. Exceptionally 
the inflammation results in suppuration ; but the matter discharged ia 
not inocnlahle. 

The Virulent Bubo is due to absorption of the virus from the chan 
croid. It may form at any period after inoculation, but it is seldom 
seen after cicatrization is completed. In its early history it cannot be 
distinguished from the simple adenitis just described. It generally 
affects but one gland in one or both groins, but when suppuration takes 
place it is usually at two points ; first, in the areolar tissue outside of 
the gland, as the result, probably, of simple, non-specific inflamma- 
tory action, and in so much it resembles the suppuration of a sympa- 
thetic bubo ; second, in the centre of the gland itself, as the result of 
specific irritation. The external abscess generally opens first, and its 
pus is not inoculable, but if now the internal or ganglionic abscess is 
opened, the matter will infect all the exposed surfaces and convert the 
whole into a true chancroid. Moreover, the matter from the gland will 
cause a chancroid wherever it is inserted upon the surface of the body. 
It is therefore, like the original chancroid, and unlike a syphilitic 
chancre, auto-inoculable. 

The Indolent Bubo affects often more than one gland, but seldom 
more than two or three. It is characterized by its slow progress, and 
hy most of those peculiar features which attend the softening of cervi- 
cal glands in persons of a strumous diathesis ; to which class of gland- 
ular affections it seems closely allied, since it occurs mostly in those 
whose constitutions are previously greatly enfeebled. Wlieu opened it 
discharges a thin, flaky, and watery fluid, with little or no genuine piis. 

The Bubo " D'Embl§e," or non-consecutive bubo, supposed to be the 
result of direct absoii3tion of the virus, without the previous occurrence 
of either a chancroid or chancre, is now no longer recognized. A 
specific bubo, that is, a bubo capable of secreting inoculable pus, and 
capable of infecting the system, must have been preceded by either a 
chancroid or a chancre. 

Treatment of the Chancroid. — As has already been stated, these 
ulcers, when subjected to no special treatment, begin to cicatrize as 
early as the close of the fourth week, and sometimes much sooner, and 
the process is completed at the end of six or eight weeks. Under 
judicious management, however, this period may be shortened, and 
complications avoided ; especially is it possible to lessen the chances of 
absorption of the virus, and the consequent suppuration of the inguinal 
glands, if the ulcer is brought under treatment sufficiently early ; thus, 
for example, if not more than six days have elapsed since the infection, 
thorough cauterization, it is believed, may sometimes prevent the ab- 
6or|)tion. After this period, it is not probable that cauterization, so far 
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as the formation of a bnbo is concerned, can be of any service. It ig 
possible, however, by the same means to destroy the virus contained 
in the tissues composing the periphery of the sore at any period of its 
progress, and thus convert the chancroid into a simple ulcer, or at 
least so change its character as that the cicatrization will be hastened. 
For this purpose the most destructive caustics are, in general, much to 
be preferred. An old army friend, Dr. John Hammond, informs me 
that he has often used upon soldiers a red-hot coal with the happiest 
effect. The heated iron would no doubt prove equally effectual. 

In both hospital and private practice I have for a long time nsed 
nitric acid undilute ; the sore being first well exposed and dried, and 
the acid applied with the point of a small piece of soft wood. In 
order to be effectual the acid should be made to touch every point of 
the surface. When this is accomplished a piece of dry lint should be 
applied for a moment, and then substituted by a piece of lint moistened 
with some alkaline solution, to neutralize whatever acid may remain, 
This last may be left as a temporary dressing. 

Various other caustics, such as Ricord's vegetable carbon and snl- 
phuric acid paste, Canquoin's paste, composed of equal parts of chloride 
of zinc and fioui', the pernitrate of mercury, sulphuric acid, the Vienna 
paste, etc., have been recommended by surgeons, but I do not know 
that either of them possesses any superiority to nitric acid. If the ulcer 
does not present a more healthy appearance after the slough has sepa- 
rated, the cauterization may be repeated. 

In case it is not thought expedient to cauterize, on account of the 
situation of the ulcer, or for any other reason, the rational treatment 
will not differ from that which has been found most useful in any other 
simple, non-specific ulcer ; except that special pains must always be 
taken to prevent new inoculations. For this purpose a small piece of 
sheet lint, moistened with a solution of the chlorinate of soda, should 
be laid over the ulcer, and renewed several times daily. 

The inflammatory or gangrenous chancroid demands absolute rest, 
low diet, cathartics, and antiseptic poultices. In case of phimosis, or 
strangulation of the glans penis, threatening gangrene, the only alter- 
native is to release the strangulation and expose the chancroid to view 
by free incisions, although it may be considered probable that the cut 
surfaces will become inoculated with the chancroidal virus. 

All the varieties of phagedenic chancroids occur most often in per 
sons of strumous habits, or of enfeebled constitutions ; and the reme- 
dies which have proved most serviceable are such as are usually em- 
ployed to combat these conditions of the system. I wish especially to 
enforce the importance of nutritious diet, and, as soon as the condition 
of the sores will permit, walking or riding in the open air. 

Cauterization will sometimes arrest the progress of these ulcers, and 
expedite the process of healing, but such a fortunate result will be 
found to be rather the exception than the rule. 
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Treatment of the Bubo Resulting from a Chancroid. — If the 

adenitis is a resnlt of absorption of the virus, suppuration is believed 
to be inevitable ; if, however, it is due to certain unexplained sjmpa- 
tlietic relations existing between the chancroid and the gland, suppura- 
tion is not inevitable ; but inasmuch as we have no means of determin- 
incr the precise cause of the adenitis, it will be proper in all cases to 
employ such means as are calculated to abate inflammation and prevent 
suppuration. Eest, cathartics, and a suitable diet, conjoined with 
soothing applications, may sometimes succeed. Dr. Bumstead has dis- 
cussed these swellings by the application of ice at a very early period. 
The tincture of iodine applied externally, blisters, and other counter- 
irritants, have been recommended. Compression by means of a padded 
truss, or by a wet sponge and bandage, or by collodion was also at one 
time mnch in favor. But neither counter-irritants nor pressure have 
ever seemed to me to accomplish any useful purpose, while I am cer- 
tain they have sometimes done much harm. 

As soon as suppuration has taken place the abscess should be laid 
open by a free incision ; and, as Dr. Bumstead properly remarks, if 
sinuses have already formed, they shoidd be exposed by continuing the 
incisions ; and such glands as are nearly isolated by destruction of the 
surrounding cellular tissue, and which would inevitably but slowly 
slough away, ought to be at once torn out by the fingers, or strangula- 
ted by a stout ligature ; after which, if the general condition of the 
system is not greatly below the standard of average health, the sore 
can, in most cases, be made to granulate and cicatrize rapidly. 

Section 3. — Syphilis, (r. c.) 

Definition. — Syphilis is a blood-poisoning, resulting in most cases 
from inoculation received in venereal commerce, having a period of in- 
cubation, and manifested by certain local and constitutional signs which 
present themselves in a regular order or series of succession, transmis- 
sible to the offspring, and which for a period, probably as long as the 
virus remains in the blood, confers an immunity against a second attack. 

Classification of Symptoms. 

Primary Symptoms. — Including only the initial lesions, that is, the 
chancre, and the induration of the neighboring lymphatic glands. 

The average period for the appearance of a chancre is from two to 
three weeks, and the period may range from ten days to five or six weeks. 
The superficial lymphatic glands of one or both groins invariably be- 
come indurated within twenty-one days after the appearance of the 
chancre, and generally much sooner, usually within ten or twelve days 
after the induration is manifested in the base of the ulcer. 

Secondary Symptoms. — Occurring second in the order of events, 
characterized in general by affections of the skin and mucous mem- 
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branes, and occasionally by affections of the iris, periostenm, micf 
testes; usually transient, but only disappearing from time to time to re- 
appear after an interval longer or shorter, or to make place for other 
affections of the same anatomical tissues, and in a tolerably definite 
chronological order. 

The following table, compiled by M. Martin, exhibits the usual 
period of development of the most important secondary, transitional, 
and tertiary lesions, dating from the earliest manifestation of the 
chancre : — 



Date of usual 
development. 



Date of earliest 
development. 



Date of latest 
development. 



1. Roseola (erythema) 

2 Papular eruption (lichen) 

3. Mucous patches 

4. Secondary affections of the fauces 

5. Ve.sicular eruption 

6. Pustular eruption 

7. Rupia 

8. Iritis 

9. Syphilitic sarcocele 

10. Periostitis 

n. Tubercular eruption 

12. Seri3iginous eruption 

18. Gummy tumors 

14. Onychia 

15. True exostosis 

16. Ostitis, changes in the bones and cartilages 

17. Perforation, or destruction of the velum 

palati 



45th day 
65th " 
70th " 
70th " 
90th " 
80th " 

2 years 
6th month 
12th " 

6th " 

3 to 5 years 

3 to 5 " 

4 to 6 " 
4 to 6 " 
4 to 6 " 
3 to 4 " 

3 to 4 " 



25th day 
28th " 
30th " 
50th " 
55th " 
45th " 
7th month 
60th day 
6th month 
4th " 
3 years 

3 " 

4 " 
3 " 
2 " 
2 " 



12th month 
12th " 
18th " 
18th " 
Cth " 
4 years 
4 " 

13th month 
34th " 
2 years 
20 " 
20 " 
15 " 
22 " 
20 " 
41 " 

20 " 



Tertiary Symptoms, or the latest form of syphilitic lesions, affect- 
ing chiefly the subcutaneous, submucous, and fibrous tissues, the bones, 
the viscera, and in general those structures of the body which lie 
remote from the surface, frequently accompanied, however, with the 
later forms of secondary S}^nptoms, and more permanent in their char- 
acter than early secondary symptoms. 

Some writers have chosen also to speak of certain lesions as transi- 
tional, including, with indefinite limits, those symptoms which approach 
the boundary lines of the secondary and tertiary forms. 



Primary Symptoms of Syphilis. 

Chancre. Syn.— Initial Lesion of Syphilis; Primary Syphilitic Ulcer; Hard 
Chancre; Infecting Chancre; Hunterian Chancre. 

Differential Diagnosis of Chancroid and Chancre.— "We shall 
best comprehend the pathognomonic characters of a chancre by compar- 
ing them with those W'hich belong to the chancroid. 

The following constitute the chief signs of a chancroid:—!. De- 
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rived from a chancroid, or a suppurating, .virulent bubo, and when 
inoculated artificially appears first as a pustule. 2. No period of incu- 
bation. 3. Generally multiple. 4. Ulcer perforating, with sharp and 
abrupt margins, not adherent ; generally inclined to the circular form, 
often oval or irregular in outline ; surface flat and perforated ; secre- 
tion copious, and capable of causing new chancroids when inoculated 
upon the body of the patient himself (auto-inoculable) ; and inoculable 
upon others, whether they be at the time affected with syphilis or not ; 
cicatrizing very slowly, and prone to phagedena. 5. One attack gives 
no immunity against a second. 6. Neighboring lymphatic glands unaf- 
fected in the majority of cases. 7. When in consequence of absorption 
of the virus a gland inflames it always suppurates, and its matter is in- 
oculable, causing a chancroid ; if it inflames from sympathy, suppu- 
ration is not inevitable, nor is the matter inoculable. 8. In either case 
but one gland is usually affected, and its progress is generally acute and 
comparatively rapid towards suppuration. 9. General system never 
infected. 10. Mercury and iodine, once regarded as specifics, never 
useful, and generally injurious. 

The following signs, indicated by corresponding numerals, charac- 
terize a chancre: — 1. Derived from a chancre, or from some other 
syphilitic lesion, and when artificially inoculated appears first as a pa- 
pule. 2. Has a period of incubation. 3. Generally single. 4. Often 
a superficial erosion, possibly without induration ; when it appears as an 
ulcer, the margins are rounded or sloping, hard, often elevated, limited 
abruptly in the direction of the sound tissues, adherent ; form gen- 
erally circular ; surface concave, smooth ; base and margins constitute 
one contimious plate of induration, forming a shallow, open cup, which 
is movable on the subjacent tissues ; secretion scanty and serous or sero- 
purulent, wliich is incapable of causing new chancres by inoculation 
upon the body of the patient himself (not auto-inoculable), or upon 
others already infected with syphilis ; cicatrizing somewhat more ra- 
pidly than chancroid, and less prone to phagedena ; but leaving after 
the cicatrization an induration which generally continues a long time ; 
in case the initial lesion was only a superficial erosion, no induration 
is usually left. 5. One attack affords complete or partial immunity 
against a second. 6. Neighboring lymphatic glands almost invariably 
affected by a passive induration. 7. They are seldom acutely inflamed 
and seldom suppurate, but remain hard and movable a long time ; in 
case suppuration of a gland occurs, the matter is not inoculable either 
upon the person himself, nor upon the person of another. 8. All the 
superficial glands near the seat of the chancre are, in general, sim- 
ultaneously affected. 9. General system invariably affected. 10. Mer- 
cury and iodine often useful, yet possess no power to eliminate the 
poison from the blood, and are therefore not " specifics." 

Induration of the Lymphatic Ganglia in the Neighborhood of 
the Chancre. — It was at one time supposed that these indurations oc 



1G2 



PRIMARY STPniLTS. 



cupied the extreme outermost limits of the disease as a local affection, 
and that the accession of febrile symptoms with cutaneous eruptions 
announced that the virus had passed these limits and entered the gen- 
eral circulation. The early ganglionic engorgements were therefore in- 
cluded with chancre as primary symptoms, under the belief that both 
were essentially local affections. The error was inevitable so long as a 
chancroid and a chancre were rega^rded as lesions ot one malady, and as 
having a common termination in general sj^hilitic manifestations. If, 
however, as the dualists affirm, the absorption of the syphilitic vims 
and the infection of the blood follow immediately upon the inoculation, 
the disease is never localized, and the so-called primary symptoms are 
as essentially constitutional as the secondary symptoms. 

If we speak then of a period of incubation, it is not intended to say 
that the virus is detained at the point of inoculation or in the glands, 
but that its evolution or reaction, after being received into the general 
system, is delayed for a period. 

In the earliest period of a chancre there may be no induration, and 
it is possible even that a superficial chancrous erosion may cicatrize 
without induration, while in very many of these examples the plate of 
induration is so thin and parchment-like that it may escaj^e detection, 
but in some degree it is so constantly present as to constitute one of the 
most important signs of syphilitic infection. The absence of induration 
may not prove conclusively that no syphilitic virus has been conveyed 
to the blood, but its presence demonstrates not only absorption but con- 
stitutional reaction, of which this is usually the first manifestation. In 
the same manner, also, ganglionic engorgements, which are delayed 
only a few days after the appearance of induration in the chancre, and 
probably are sometimes synchronous, are only additional manifestations 
of the constitutional reaction. Usually this symptom is clearly observed 
within ten or twelve days after the first appearance of induration in 
the chancre ; all, or nearly all, the superficial glands of one or both 
groins undergoing a passive enlargement, but probably in not more than 
two or three cases out of a hundred does the enlargement end in sup- 
puration. 

It is proper to remark that the occasional omission of a symptom 
never destroys the identity of a disease ; nor is the argument of the 
dualists at all weakened by the admission that general syphilitic infection 
may exceptionally occur without its having manifested itself by indura- 
tion of the chancre or of the glands. 

Treatment of Primary Symptoms.— It is only by careful experi- 
ment and observation that surgeons have reached the conclusion just 
stated, namely, that the syphilitic virus is never limited within the 
tissues immediately adjacent to the sore. It may not be positively 
established that it is never thus localized prior to the appearance of the 
erosion or ulcer, but it is demonstrated that the most complete destruo 
tion of these tissues within a few hours after their appearance fails 
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avert the constitntional infection, and for practical pnii^oses this is all 
that need be known. It wonld not be possible to indicate at an earlier 
period the point of inoculation, and later, so far as the general results 
are concerned, cauterization or exsection is useless. If caustics are 
then to be employed in any of these cases, it must be in pursuance 
only of those general principles which govern the local management 
of other ulcers, and with the view only of hastening cicatrization. 
These principles have already been announced in connection with 
non-specific ulcers, and especially in the section which treats of chan- 
croids. 

Mercury, in all of its forms, possesses the power of hastening the 
cicatrization, of dispersing the induration, and of delaying and probably 
modifying the subsequent manifestations of general infection. It 
should be given in moderate doses, and continued until its specific effects 
are observed ; but great care should be exercised not to cause ptyalism, 
which is never useful, and rarely fails to do harm. 

Iron and other tonics, combined in certain strumous cases with iodine 
in small quantities, may be required to maintain the vigor and tone of 
the system. 

The same general remedies may affect favorably the ganglionic in- 
durations, yet these are known to continue in many cases long after the 
induration at the seat of the chancre has disappeared. 

Secondary Symptoms of Syphilis. 

It is difficult to define precisely what is meant by secondary symptoms. 
Hunter's classification was based upon the anatomical characters of the 
tissues affected, and the chronological order of the symptoms. Kicord 
modified this classification, by including the questions of general infec- 
tion, inoculability, hereditary descent, and the effects of treatment. Vir- 
chow and others liave proposed a classification based upon the nature of 
the pathological changes alone. Each method is liable to serious practical 
objections ; and for myself, if I were to add anything to the definition 
already given in the opening of this chapter, it would be a chronological 
hmitation, which, if it could not be applied rigorously, any more than 
the definitions chosen by others, would at least possess the merit of 
simplicity. Eeferring to the table of M. Martin, already given in 
the preceding pages, I would include in the secondary lesions all those 
(10) whose earliest date of appearance is one year or less, excluding, 
of course, the primary lesions : the remainder (7) being regarded as 
tertiary. 

The various forms of syphilodermata differ somewhat from their 
non-s^'philitic analogues. The redness attending the roseolar affection 
and most of the other exanthems is dusky, inclined to brown, or, as it ie 
usually termed, " copper-colored," and on disappearing they leave brown 
Ptams ; all the varieties are disposed, more than other exanthemata, to 



104 



SECONDARY STPmLIS. 



assume circular, crescentic, or serpiginous forms ; the crusts are darker 
and heavier. 

Roseola consists of dusky red patches of various sizes, usually 
presenting themselves first upon the abdomen. It is generally a se- 
quel of that form of chancre which appears as a simple erosion ; unless 
arrested sooner by treatment, it generally remains several weeks or 
months. 

Papulae. — Small, solid elevations of the outer layer of the deinia, 
frequently seen upon the forehead, but not to be confounded with acne. 
There are three varieties, namely, the conical, the lenticular, and the 
miliary, upon the sunmiit of the last of which is seen generally a mi- 
nute vesicle containing serum. When not interfered with by treatment 
they usually continue one or two months. 

Squamae, (Syn.— Pityriasis ; Psoriasis; Lepra Syphilitica) in mOSt caSGS, a 

sequel of roseola, papulfe, pustulae, vesiculse, or of tuberculae; char- 
acterized by colored patches, sometimes smooth and shining, covered 
with thin scales of epidermis, which are constantly falling off and 
being reproduced ; occurring most frequently upon the scalp, upon the 
inside of the arms and thighs, upon the scrotum and penis, and upon 
the palms of the hands and soles of the feet. Several varieties are 
described, such as the guttata, diffusa, and lepra, the latter of which 
appears usually in a circular form like herpes circinnatus. 

Vesiculae are a rare form of syphilitic eruptions, occurring most often 
upon the face, back, and extremities. They do not present a uniform 
appearance, but may resemble varicella, eczema, or hei-pes. Syphilitic 
hullcB are vesicles of large size. One variety of bullae called 
is rarely seen except in infants affected with hereditary syphilis. The 
rujpicB are also regarded by some writers as belonging to the buUre, and 
by others to the pustulse. 

Pustulae are very common, especially upon the scalp ; but they may 
extend over the whole body, and are seen quite often upon the extremi- 
ties. They commence usually as papules, but soon form pustules, sur- 
rounded by copper-colored areolae. Acne syphilitica, a variety of the 
pustulfB, is characterized by a small pustule upon a prominent base, and 
unlike acne simplex, it is not limited to the face and upper portions of 
the body. Impetigo syphilitica, another variety of the same affection, 
is known by the flatness of its pustules, and the grayish or greenish- 
yellow color of its crusts. It is frequently seen around the alee of the 
nose and in the beard. While the ecthyma, which is the most frequent 
form, consists of an eruption of large size, flattened also, and n^wn 
which heav;)% laminated crusts are formed, often pyramidal, of a dark 
color, and known as rupice. 

Mucous Patches. — It is probable that every variety of cutaneous af 
fection has its counterpart in the mucous membranes. The analogy 
and coincident occurrence of many of these forms is sufficiently estab- 
lished ) but they are always somewhat modified in appearance, aud f^ 
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this reason their relations to their analogues are not in all cases easily de- 
termined. Roseola is represented by irregular and diffused patches of 
a l)ri"'ht red color, sometimes whitish in the centre, most frequently seen 
upon the posterior part of the roof of the mouth, and upon the velum. 
They are usually transient, or at least disappear as soon as the corre- 
sponding cutaneous affection. The papular eruption is represented by 
Buiall, flattened elevations of the mucous membranes. The vesicular 
and pustular coincide with the various forms of ulceration affecting 
nnicous membranes. Late writers have, however, reserved this name 
for those lesions which consist in most cases of round or oval and quite 
l)road plates of hypertrophied mucous membrane, or perhaps, to speak 
more precisely, of hypertrophied papillae, generally of a rose color. 
Been most frequently upon the mucous membrane of the mouth, or 
sides of the tongue, around the anus, or within the vulva. They 
discharge from their surface, usually, a thin ichorous matter which is 
inoculable. 

These patches last described have been called by writers, mucous 
tubercles ^mucous pustules, mucous jpapules, and condylomata, especial- 
ly when they appear about the anus or vulva. 

Iritis and orchitis, or syphilitic sarcocele, will be considered here- 
after in connection with the other maladies to which the eye and tes- 
ticle are respectively subject. 

Periostitis in a mild and fugitive form is a frequent accompaniment 
of the earlier, or secondary forms of syphilis. It is more persistent and 
grave at a later period, and will be considered in connection with the 
tertiary symptoms. 

Alopecia, also, frequently precedes or attends the first manifestation 
of the exanthemata, but in this case the hair is usually restored after the 
eruption has disappeared ; but when it occurs later the hair follicles 
wither, and permanent baldness is inevitable. 

Onychia Syphilitica, consisting of inflammation of the matrix of 
the nail, and consequent loss or disfigurement of the nail itself, is an 
occasional attendant upon both secondary and tertiary syphilis. 

Treatment of Secondary Symptoms. — A pretty large experience 
in the treatment of syphilis, both in private and hospital practice, and 
especially in the extensive venereal wards of Charity Hospital, has con- 
vinced me, contrary to the prevailing opinion among syphilographers, 
tliat in every stage of this malady, in the primary and secondary not 
otdy, hut in the transitional and tertiary also, there are circumstances un- 
der which mercurials are useful ; and moreover, that in each of these 
Btages there are conditions under which it is not only not useful, but 
in which it is absolutely pernicious. In general it may be said that 
)>ei-sons of a highly strumous diathesis do not bear mercurials well ; and 
tliat all of those forms of syphilis in which there is extensive ulceration., 
phagedena, or sloughing are intolerant of mercury, concurring with 
which conditions, it will be observed, there is usually mal-assimilation. 
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ansemia, and general debility ; and finally most cases of syphilitic af 
fections of the bones. On the other hand, with the exceptions named, 
both primary and secondary symptoms generally yield to mercury; 
quite often transitional symptoms demand mercury ; and occasionally, 
even such tertiary symptoms as necrosis and caries, especially of tlie 
spongy bones of the nose, cannot in any way be arrested so promptlv 
as by the judicious administration of this medicinal agent. But in all 
forms of tertiary symptoms mercury must be used with more caution 
than in the secondary forms, always in minute doses, never to the pro- 
duction of ptyalism, and rarely should its use be continued for any 
great length of time. 

Bumstead, in so far as regards the accidents belonging to the second- 
ary and transitional forms of syphilis, has expressed a somewhat similar 
opinion. Limiting the secondary accidents to those superficial eniptions 
which terminate in desquamation, namely, the erythemse, papulae, 
squamse, and vesiculoB, he affirms that they require the use of mercury. 
He does not make any exceptions, however, in favor of highly strumous 
patients. While, he adds, " the deeper eruptions, attended by suppura- 
tion and ulceration," pustulse, tuberculiB, etc., belonging to the stage of 
transition and to the tertiary period, demand iodine in conjunction or 
alternately with mercury. 

The successful administration of mercury depends then, first of all, 
upon the judicious selection of the cases. During the period of primary 
symptoms, and in tlie earlier stages of secondary symptoms, there is 
usually no contra-indication for its use but an intensely strumous habit 
or a constitution completely wrecked by dissipation or other causes. 
Second, success depends less upon the particular form of mercury, than 
upon the care and judgment exercised in its administration. Its best 
effects are incompatible with the production of febrile reaction, 
ptyalism, diarrhoea, nausea, impairment of appetite, or even a general 
malaise. To avoid these results it must be introduced gradually and 
slowly into the system, with occasional brief intermissions, in order that 
any accumulations in the stomach or intestinal tube may have time to 
be discharged. Manifest improvement in the specific symptoms ought 
to be accepted as evidence of its constitutional influence, and lead to its 
suspension. 

Tertiary Symptoms of Syphilis. 

Tertiary symptoms are usually, but not in all cases, separated from 
the secondary symptoms by an interval of apparent health. The ap- 
plication of the term " tertiary " has been sufficiently explained at page 
160. It includes, as will be observed, certain lesions of the subcutane- 
ous structures, such as subcutaneous tubercles, and some others, which 
have, in common with the later forms of secondary symptoms, been de- 
nominated " transitional." It is sufficient to say of this subordinate 
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dhision of syphilitic symptoms, namely, the transitional, that tlieir 
treatment demands at times both mercm-y and iodine. 

Tuberculse.— Syphilitic tubercles are solid elevations, occasioned 
bv deposits within or immediately subjacent to the derma. They 
are larger than papulae, have a greater tendency to ulceration, and 
occur rnuch later. Their most frequent seat is upon the face, and 
next in point of frequency they occur upon the body and ex- 
tremities. 

The so-called serpiginous eruptions belong to the variety just de- 
scribed, namely, the tuberculse. The name only indicates the serpi- 
ginous lines in which the groups of tubercles often arrange themseh es ; 
when ulceration has taken place, they receive the name of sijphilitio 
tubercular serpiginous ulcers. 

Gummy Tumors. Syn.— Gomme Syphilitique — Sjqjhilographers 
have given the name of gummy tumors to certain deposits which 
belong more especially to the tertiary form of syphihs ; occurring in 
the subcutaneous cellular tissue, in the muscles, tendons, perios- 
teum, bones, testes, heart, and in various other structures of the 
body; characterized, when situated beneath the skin and mucous 
membranes, by tumors which form slowly and are for a time mov- 
able, but which, having attained the size of a filbert, or, in some 
cases, the size of a hen's egg, become discolored, suppurate, and finally 
discharge an ichorous pus. The anatomical elements, according 
to Robin, are chiefly cytoblasts, fusiform fibro-plastic bodies, and 
a finely granular, semi-transparent amorphous substance. These 
elements are not peculiar to the gummy tumor; indeed, they are 
fctund equally in the tuberculje, and there seems no good reason why 
the gummata should not be admitted under the same classifica- 
tion, since they differ chiefiy in the relative amount of the gummy 
or tubercular deposit. Yirchow sought to base upon the absence 
or presence of this material a distinction between secondary and 
tertiary symptoms, or between active and passive syphilis, and which 
would equally determine the limits for the employment of mercury 
and iodine. 

It will be understood that neither here, nor when speaking of the 
tuberculee, is the word tubercle employed as synonymous with the 
tubercle of phthisis, between which there are several points of dif- 
ference. 

Periostitis, a common attendant upon secondary syphilis, is more 
constant and persistent in the tertiary form. It is preceded usually by 
osteocopic pains, which continue through the whole course of the peri- 
osteal inflammation, and which are especially severe during the night. 
It attacks usually the superficial bones, such as the cranium, the clavicle, 
the radius or ulna, and the spine of the tibia. The epiphyses and 
joints are also occasionally invaded. Effusions soon occur, causing 
hard, smooth swellings called nodes, which are not much disposed to 
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Buppiirate. Occurring upon the forehead, they have received the sng 
gestive title of corona veneris. 

Ostitis and hypertrophy of the bones, with condensation of the 
osseous tissue, is not very uncommon. 

Necrosis is most common in the bones of the nose, the superior maxilla, 
and outer plate of the skull. 

Caries occasionally accompanies the necrosis, but I have seen it un- 
accompanied by necrosis in the upper epiphysis of the tibia, and in the 
soft, spongy bones of the tarsus, where it is usually preceded by some 
of the forms of cutaneous ulceration, especially the serpiginous. 

Venereal Warts or Vegetations are papillomatous growths, in 
other words, examples of hypertrophy of the papillae, found especially 
upon the mucous membranes of the penis, vulva, and anus, occurring 
sometimes as sequelae of gonorrhoeal balanitis or posthitis, at other 
times rising upon the cicatrix of a chancroid or of a chancre, and occa- 
sionally following a simple non-specific herpes, or an ordinary leu- 
corrhcBal discharge. They cannot therefore be considered as essential 
or diagnostic symptoms of syphilis. 

Treatment of Tertiary Syphilis — Iodine, in some of its forms, en- 
joys a reputation for the treatment of tertiary symptoms, quite equal to 
that enjoyed by mercury in the primai-y and secondary symptoms. In- 
deed, to speak the truth, iodine has in this regard the advantage, since 
there are none who doubt its efficacy in what is considered its special 
role, namely, in tertiary accidents, while there are many who question 
the eflScacy of mercury in any form of syphilis. 

Iodide of potassium, the form in which iodine is now generally em- 
ployed, is much less liable to disturb the stomach than the tincture 
of iodine. The average dose is about five grains three times daily, 
and continued for an indefinite period. If the symptoms are urgent, 
I generally give ten grains at a dose, and occasionally twenty. In 
the larger doses it causes a speedy improvement in nearly all the local 
symptoms, and acts as an anodyne in assuaging the osteocopic and neu- 
ralgic pains. 

Every possible means should be employed to improve the general 
condition of the system, such as the use of tonics, mineral or vegetable, 
good diet, fresh air, and exercise. Nitric acid once occupied a position 
in the public estimation very similar to that now held by iodine. I 
have used it much in my early practice, and can attest to its value as a 
tonic in the latter stages of this disease. It should be given in doses of 
from three to six drops three times daily, sufficiently diluted with water. 
The nitro-mnriatic acid in similar doses, properly diluted, is perhaps 
equally efficacious. 

I have already said that there are examples of tertiary syphilis con- 
stantly presented, in which mercury alone will arrest the progress of 
the local accidents. Thus, for example, it is not uncommon to see cases 
of tertiary iritis, tertiary ulcerations of the tongue and larynx, especially 
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when these nlcerations are deep and have originated in tnbercnlar de- 
posits, serpiginous ulcers upon the extremities, nodes, and finally, cases 
of caries or necrosis of the bones of the nose or of the superior maxilla, 
which are not arrested by the iodides, but which speedily assume a 
more healthy action, or are completely arrested, under a moderate course 
of mercury. Mercury is therefore, in my judgment, the most reliable 
remedy for syphilis yet discovered, to which the iodides hold a seconda- 
ry and subordinate rank. If with these remedies we cannot guarantee 
a cure of syphilis, or even determine the limitations of its external man- 
ifestations, I am confident we are able to shorten and ameliorate the du- 
ration of the symptoms as they arise from time to time, and hasten the 
period when the poison shall be thoroughly eliminated. That is to say, 
under favorable circumstances, by the aid of these agents, we ma}^ gen- 
erally sooner or later effect a cure. 

Tegumentary ulcerations and ulcerations of mucous membranes 
are to be treated, so far as local applications are concerned, as if they 
were not specific. The crusts of rupia must be carefully removed by 
poultices, in order that ointments may be applied directly to the ulcera- 
ted snrfaces. 

In periostitis the dispersion of the inflammation and induration is 
sometimes expedited by the application of tincture of iodine ; but a 
blister is more likely to prove efficacious. If the swelling and pain 
persist, and especially if suppuration is inevitable, they should be 
opened by long and free incisions to the bone. This, however, ought 
never to be done until iodine has been thoroughly tried in large and 
long-continued doses ; nor unless the pain is great, or the danger of the 
formation of pus is imminent, or its presence is already well deter- 
mined. 

When necrosis occurs, the dead bone should be removed as soon as its 
detachment is complete ; but the process of separation in syphilitic ne- 
crosis is often very slow. 

Syphilization, or Treatment of Syphilis by Repeated Inoculation. 

In 1850, M. Anzias Turenne announced to the French Academy that 
l)y repeated inoculations of the syphilitic virus he had been able to cure 
the most inveterate forms of syphilis ; and moreover, that by similar i-e-- 
peated inoculations practised upon those who had never contracted syph- 
ilis, he was able, without hazard to themselves, to secure to them innnu- 
iiity against any subsequent infection. 

These statements were at first received with derision and denuncia- 
tion. Since then, however, a large number of experimenters believe 
that they have confirmed the accuracy of M. Anzias' observations ; and 
while they have not seen fit to continue to urge the claims of this meth- 
od as a prophylactic, they insist upon its value as a means of cure. The 
"lost prominent among those who hold these opinions is Prof. Boeck. of 
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Christiania, Norway. The following constitute the chief points of tlie 
new doctrine as taught by Prof. Boeck. 

1. There is but one form or genus of syphilitic disease ; tho chan- 
croid and chancre only representing different forms or varieties of the 
same malady. 

2. Syphilis is cured or rendered latent by change of organism. 

3. Mercury and iodine cure only symptoms. They do not therefore 
cure the disease ; they rather tend to prevent its cure. 

4. Both chancroids and chancres are auto-inoculable. 

5. It is not proper to commence inoculation until constitutional 
symptoms are present. 

6. It is not of so much value if the patient has taken mercury. 

7. The auto-inoculations should be continued until they fail to pro- 
duce pustules. 

8. Each successive crop of pustules will be smaller than the preceding ; 
but they will become again somewhat larger when the inoculations are 
transferred to another and remote part of the body ; or again, finally, 
when virus is taken from a sore upon some other person ; but these 
new pustules will also become smaller by successive inoculations, and 
will not pass through so many generations as the first series of inocula- 
tions. At last no syphilitic virus will cause an ulcer. 

9. These inoculations should be repeated at first on every third day, 
the new inoculation being made from that immediately preceding ; but 
towards the last, or when they cease to take, the inoculations should be 
made every day, or as often as may be necessary to keep the patient con- 
tiniially under the influence of the inoculations. 

W. Successful inoculation requires usually that the sore from which 
the virus is taken shall be discharging pus, and that the patient inocula- 
ted shall not be suffering under any acute disease, or be in a condition 
of pregnancy. 

11. Glandular indurations are caused by inoculation, but the glands 
seldom ulcerate. The health of the patient generally improves under 
the process. 

12. Relapses sometimes take place — that is, secondary and tertiary 
symptoms may occur, but not in a larger proportion than 13 per cent., 
while by other methods of treatment the proportion is as high as thirty- 
three per cent. 

13. Syphilization does not prevent hereditary descent of the diathesis. 

14. Syphilization is equally applicable to inherited syphilis as to ac- 
quired.' 

During the recent visit of this distinguished Norwegian physician to 
our country, I had several opj)ortunities of witnessing the progress and 
results of syphilization practised by himself upon patients laboring under 
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secondary and tertiary syphilis ; and while I do not consider the obser- 
vations as sufficiently numerous to justify me in expressing an opinion 
as to its general efficacy and value, I am compelled to say that in each 
instance the improvement was nnmistakable, and that in one or two 
extremely bad cases the progress toward recovery was remarkable. 

Hereditary Syphilis. 

The syphilitic diathesis may be conveyed directly from the male 
parent through the sperm to the offspring, without the intervention of 
disease on the part of the mother. In like manner, through the medium 
of the blood, it may be conveyed from the mother to the child also, al- 
though she may not be at the time laboring under any primary or other 
form of inoculable sores. It is probable, moreover, that having been 
conveyed by tlie male parent through the semen to the fcetus, it may 
be reconveyed from the foetus i7i %itero to the mother. 

The virus of syphilis may be thus conveyed at any period of the pri- 
mary or secondary affection, and probably, also, during any period of 
the tertiary affection ; but the symptoms present in children bom of 
parents sulfering under tertiary syphilis, or of parents who have once 
been infected, but are at the time of conception supposed to be cured, 
bear usually a closer resemblance to scrofula than to syphilis. 

Hereditary syphilis may not be present in the first child born after 
the diathesis has been acquired by the parents, and yet it may 
manifest itself in the second, or even later. Such cases, however, 
are exceptional. 

If either parent is affected with syphilis at the time of conception, 
both the foetus and the placenta are liable to become involved in patho- 
logical conditions which lead to their expulsion. 

A child may also contract syphilis from contact with inoculating 
sores in its passage through the vagina, or it may contract the same 
from primary or secondary lesions upon the breast of the wet-nurse. 
It has been believed, also, that the disease may be transmitted through 
the milk of an infected nurse. 

Childi-en suifering under syphilitic intoxication often appear healthy 
and robust at birth ; but the eruptive affections are seldom delayed be- 
yond three months, and they generally appear within the first month. 
In very rare and exceptional cases, the period of development may be 
extended to one year. It is even possible that the virus may remain 
latent many years after birth. 

The infant affected with hereditary syphilis becomes emaciated, 
liis skin wrinkles and acquires a peculiar sallow or bistre tint, giving to 
his features the appearance of premature age ; he is affected with co- 
ryza, and mucous patches occur upon the various mucous outlets of 
the body. Roseola and the other forms of erythema are rare; sc 
ilso are the non-ulcerating tubercles, the papulie, the squamse, the 
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periosteal and osteal affections ; but pustules and pempliigus, the lattei 
of which is so seldom seen in adults, are quite common. 

Certain characteristic pathological changes are seen also in those 
infants who liave died early or been found dead at birth, esj)eeially in 
the thymus gland, the liver, and the lungs. 

The temporary teeth of syphilitic infants are usually defective and 
discolored ; they appear early and decay prematurely ; but the perma- 
nent teeth present the most characteristic indications of the sypliilitic 
taint, especially the central incisors of the upper jaw, which are short, 
discolored, peg-shaped, generally inclined towards each other, and 
marked by a deep concave notch on their free margins. 

Treatment of Hereditary Syphilis. — Mercury given in minute 
doses is most to be relied upon, provided always that it causes no 
disturbance of the stomach or bowels. The hydrargyrum cum creta 
is the best form, given in doses varying from one-sixth of a grain to 
half a grain three times daily. If the stomach does not bear well the 
internal use of mercury, it may be employed externally as an in- 
unction. 



OHAPTEE XIY. 

LESIONS OF THE VASCULAR SYSTEM. 
Section 1. — Lesions of Arteries. 
Temporary Means of arresting Arterial Haemorrhage. 

The instrument most in use as a temporary means of controlling 
htemorrhage during the performance of amputations, and other opera- 
tions upon the extremities involving large arteries, is the tourniquet of 
J. L. Petit. It is composed of two brass plates, with bars and roUei'S 
for the support of the strap, a screw furnished with a handle to 
separate the plates, and a strong strap and buckle. In applying this 
instrument, the plates are brought into apposition, a square pad, made 
of a roller three inches wide and two yards long, folded longitudinally, 
is laid over the artery and underneath the frame of the instrument, 
and the buckle being then made fast, the frames are separated by the 
action of the screw. 

Many substitutes have been devised for Petit's tourniquet, but none 
of them possess in the same degree the qualities of simplicity and 
efficiency. 

The garrot and field tourniquet can only be regarded as iniperfed 
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Fig. 32. 




Bubstitutes, to be employed in cases where Petit's tourniquet cannot be 
obtained. 

The garrot is simply a cord passed around the limb, and tightened 
])y twisting it with a stick thrust beneath the cord. 

The field tourniquet is com- 
posed of a strap, buckle, and pad ; 
and is essentially the same as the 
f;trap of a Petit's tourniquet, witli- 
<»iit its frame and screw. 

Various instruments have been 
devised for the purpose of making 
direct pressure upon the main 
trunk of an artery, while they do 
not compress and ligate the entire 
circumference of the limb, such, 
for example, as Gross's artery 
compressor, Mott's field tourni- 
(juet, and others. While it may 
not Ije denied that in a few rare 
and exceptional cases these in- 
struments will be found to serve 
a useful purpose, and especially 
when applied to the abdominal 
aorta, or when employed for the 
purpose of making permanent pressure, as in the treatment of aneu- 
risms hy compression, it must nevertheless be stated frankly that for all 
the ordinary purposes for which tourniquets are employed they possess 
no advantage whatever. Indeed, a moment's consideration will con- 
vince the surgeon that 
it is generally impossi- 
ble to compress a large 
arterial trunk without at 
the same time compress- 
ing the principal veins 
through which the blood 
returns to the body ; as, 
for example, when com- 
pression is applied to FieW Tourniquet. 

the femoral artery in Scarpa's space, it will be found impossible to avoid 
making pressure at the same moment upon the femoral vein ; which 
liitter is, with an equal amount of pressure, the more likely to have its 
cn-culation arrested, for the reason that its walls are more yielding. 
The same observation will apply to most of the large arteries supplying 
the extremities. But I would say further, that touniiquets which do 
not embrace the limb closely often thrust the artery aside by a certain 
amount of lateral or oblique pressure upon their walls ; and that the 
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instruments themselves, tlms constructed, are very apt to become tilted 
or displaced in amputations, after the soft parts are divided. For 
these reasons they are not so trustworthy as Petit's tourniquet. 

Hseraorrhage may be restrained temporarily, also, by pressui-e made 
with the fingers, or by flexing the index-finger and pressing with the 
second phalanx, or by the handle of a large key. ^ l^ave employed in 
some cases two gimlets, tying the shafts together and wrapping hoth 
of the handles, now at opposite extremities, with cotton cloth. 

Spontaneous Arrest of Haemorrhage ; and Means Employed for its Permanent 

Arrest. 

The means employed for the permanent arrest of arterial haemorrhage 
are the ligature, acupressure, torsion, crushing, cold water and ice, hot 
water, the actual cantery, the potential cautery, the persulphate of iron, 
and various other sty])tics. 

Before, however, considering the relative value of these several 
methods it will be proper to determine in wdiat manner arterial hferaor- 
rhage ceases spontaneously. ^Vlien an artery is completely divided, 
and its walls, to the extent of an inch or more, are drawn out and 
exposed, the blood immediately escapes in jets— per saltiim — in cor- 
res])ondence with the contractions of the left ventricle ; at first in a full 
stream, but if the vessel is small the stream gradually diminishes in 
size, and in a few minutes it ceases altogether. If now the finger he 
passed along the course of the divided and exposed vessel, to a point 
varying from one-quarter of an inch to an inch or more from the point 
of its division, the artery will be felt distinctly expanding and contract- 
ing under the action of the heart, while below this point the vessel will 
be observed to be smaller, harder, and without distinct pulsation. 

The vessel is in this case closed by the spontaneous formation of an 
internal clot ; and the manner in which this clot has formed is suffi- 
ciently apparent. In consequence of the wound which the vessel has 
received, and partly in consequence of its exposure to the air, to the 
sponge, and to cold water, all of which act as irritants ; but chiefly by 
virtue of its elasticity, the middle or muscular coat contracts and 
becomes involuted, or turned in upon itself, narrowing or completely 
closing the tube, and giving to its extremity a slightly conical form, the 
apex of which cone is at the divided end of the artery, and its base at a 
point half an inch or more removed. The ranscular coat has in this 
case not only contracted in the direction of its circular fibres, but also 
in the direction of its longitudinal fibres ; shortening the muscular tube 
and cariying with it the inner or serous coat, but not to the same extent 
the onter or cellular coat, or "sheath," as it is nsually termed, which 
consequently is slightly drawn and folded in over the cut extremity, 
leaving a line or two of its inner filamentous surface exposed, prepared 
f.)r the entanglement of the fibrinous elements of the blood. These cir- 
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-;nmi5tance3 are in themselves alone sufficient, in many cases, to insnre 
the formation of a clot within the month of the vessel, and extending 
upwards at least as far as the first divergent branch. The formation of 
this clot is, however, often accelerated by any of those causes which 
abate the action of the heart, such as the loss of blood, the shock of the 
injury or of the operation, or the paralyzing influence of an ansesthetic. 

In case, however, the artery is divided by a clean section, close to 
the surface of the surrounding tissues, and its trunk is not afterwards 
drawn out or exposed ; and especially if, as usually happens, the divided 
end is retracted and becomes buried a few lines in the mass of the 
surrounding tissues ; in such a case as this now supposed, the first and 
tempr)rary closure of the artery does not depend solely upon vital con- 
traction of its walls, involution, and the formation of an internal clot, 
but in a very large degree it depends upon the mechanical pressure of a 
second clot formed outside of the vessel, which has been called the 
external clot. 

Arteries closed by an internal clot only, such as are often seen hang- 
ing exposed upon the surface of lacerated wounds, are liable to open 
again from displacement of the clot, and for this reason they demand 
often the ligature ; but when arteries have retracted and become 
buried in such a manner as to afford an opportunity for the formation 
of the external clot, which clot, owing to its position outside of the 
force of the current, is less liable to displacement, the chance of a re- 
establishraent of the hjBmorrhage is much lessened. 

If, when the hajmorrhas-e from a wounded surface is bemnnino- to 
abate, a sponge is roughly drawn across the surface, the bleeding will 
be renewed from a certain proportion of the smaller vessels ; and this 
will happen because the sponge has entangled and displaced the external 
clots, which cover in not only the sides but the ends of the divided 
vessels, and lie therefore very much exposed to the action of the sponge. 
It is possible that in displacing the external clot the internal will be 
withdrawn also. 

From this observation it is inferred that if we desire the bleeding to 
cease, the surface of the wound must be left undisturbed ; but expe- 
rience will furnish a good many exceptions to this rule. If, for example, 
a small artery is divided and retracts only a short distance in somewdiat 
loose areolar tissue, the blood escapes freely into the meshes of the 
adjacent tissue, forming a large external clot, like a thrombns, but 
which, since it lies in unresisting structures, makes no pressure upon the 
walls of the artery, and has no power to arrest the bleeding ; but 
unfortunately this thrombus or external clot presents not only a negative 
influence, in that it serves no useful purpose, but it actually exerts ? 
positive and mischievous influence, by preventing the contraction of 
the vessel, and the formation of the internal clot. This it accomplishes 
by retaining around the wounded vessel a soft and gentle covering, of 
the temperature of the blood, which effectually excludes the air and 
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allows the vessel to return soon to its normal condition of dilatation, 
sucli as existed before it had suffered injury. If now the clot be forci- 
bly detached and the vessel be again irritated by exposure to the air, 
and by drawing the sponge roughly across it, the bleeding may again 
cease, in consequence of a renewal of the contraction of the vessel, and 
by the formation of the internal clot ; by leaving it exposed a suffi- 
cient length of time the occlusion may become permanent. 

A further inference to be drawn from this observation is, that small 
vessels, lying in loose areolar tissue, such as is found in the neck, the 
axilla, the scrotum, and many other parts of the body, ought to be 
secured at once by the ligature ; and that to insure their closure, the 
v;'0und should be kept open until reaction has taken place, when, it 
they do not bleed, even though no external clot has formed, we can 
feel assured that they are effectually closed by the internal clot and by 
contraction of their coats. 

The permanent closure and final complete obliteration of these vessels 
is effected by their continued contraction, by the effusion of fibrin within 
and around the vessels, by the degeneration and absorption of certain 
portions of the blood -clots, by adhesion of the inner walls of the vessels, 
and at length by the conversion of all their' coats into simple cords of 
connective tissue. Even these latter may in the course of time wholly 
disappear. 

When an artery is divided in the midst of the tissues in such a 
manner that its continuity only is broken, and both the proximal and 
distal ends are exposed, the closure of both extremities is effected in 
the same way ; only that it has been observed that the clots formed 
within and without the distal extremity are not so complete as at the 
proximal extremity, and that for this reason the former is most liable to 
reopen and give rise to a secondary haemorrhage. If it is deemed 
necessary, therefore, to apply a ligature to the proximal extremity, it 
■will be even more necessary to secure thoroughly the distal extremity ; 
a fact which surgeons have not always fully appreciated, or if they 
have fully understood its importance, they have more often omitted to 
perform their duty in this regard, because the blood is not always at 
first seen to flow from the distal extremity, and the open mouth is not 
BO easily found. 

When an artery is partially divided, as in the case of many punc- 
tured wounds, spontaneous closure is not so easily effected, because the 
retraction and involution of the inner coats, upon which the formation 
of the inner clot mainl ^^ depends, cannot take place. In these cases 
the artery, if small, may be divided completely, when, perhaps, the 
bleeding will cease spontaneously. 

Lacerated and contused wounds of arteries bleed less freely than 
incised wounds. In general, however, it is better to apply the ligature 
in these cases, since they are liable to slough, and thus give rise to 
eecondary haemorrhage. 
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In another part of this treatise I have spoken of the manner in which 
bleeding was made to cease after the infliction of wounds; namely, 
spontaneously, by the application of cold or of hot water, by the use of 
styptics and caustics, by exposure to the air, by elevation of the limb, 
pressure, by the removal of obstructions to the free return of blood 
through the veins, etc. The ligature, however, has for a long time, 
indeed ever since its revival by Pare, been regarded as the most 
valuable resource whenever we have to deal with arteries of any 
magnitude. Its claims to superiority have nevertheless been from 
time to time disputed ; and there are now, as there always have been, 
a few surgeons who claim for other methods special and general advan- 
tages. The remaining methods which at the present moment con- 
tend for preference are, torsion, acupressure, and the plan recently 
densed by my countryman. Dr. Spier, and which I shall designate as 
crushing. 

A complete statement of the grounds upon which the inventors and 
advocates of these several plans attempt to establish their respective 
claims for confidence, cannot be made in this place ; but it will be 
sufficient to say that each method is designed to remove from the 
wound a foreign substance, and a continued source of irritation, such 
as they find in the ligature, and especially in the ordinary silk ligature ; 
and which, they affirm, prevents union by first intention, and increases 
the danger of secondary haemorrhage. 

There is no difficulty in convincing the observing surgeon that 
the silk ligature does in some measure stand in the way of primary 
adhesion, nor that it is occasionally the direct cause of a secondary 
hemorrhage; and the world will be benefited when a method of 
securing the vessels can be found which avoids these special dangers 
and incurs no others, or which has on the whole been proven to be 
more trustworthy than the ligature ; but n )t-.vithstanding a very 
considerable aggregation of facts of experience, and a commendable 
zeal in pressing these facts before the public, we think we may 
say that practical surgeons have not generally relinquished the ligature 
in favor of either of these methods ; nor do they seem at present 
likely to do so. Most of those who have commended the substitutes 
ha\-e plainly exaggerated the responsibility of the ligature in refer- 
ence to secondary haemorrhage ; indeed it is certain that for a large 
proportion of these accidents the ligature is in no way responsible. 
l^Ioreover, as regards my own experience, I can say that I have tied 
iuteries of the second and third magnitude many hundreds of times, 
perhaps a thousand, and I cannot recall one instance in which the 
patient, being under my own care and observation, has died of second- 
fiiy bleeding. To make this experience more pertinent, I will add 
that I have tied the primitive carotid fourteen times, and more or les9 
^ften I have applied the ligature in continuity to every large artery 
111 the body except the innominata, the aorta, and the internal iliac ; 



178 



ACUPEESSTTHE. 



secondary hgemorrliage lias occurred but once in all these cases, and in 
this case the patient is still living and well. To disturb our confidence 
in the ligature, the advocates of other methods must present to ns 
therefore a much larger and more varied experience than they have yet 
done. Theoretically, I should expect accidents from blcerling more 
frequently after torsion, acupressure, and crushing, than after ligation; 
and from all that I have seen and heard of these methods as pi-actised by 
other surgeons, I believe that the accidents have actually been much 
more frequent. 

As to the obstacles which ligatures oppose to primary union, it must 
be remembered also that there are other local and constitntional con- 
ditions which tend to defeat this end besides a ligature ; and that there 
are a good many cases in which primary union is not desirable and is 
not sought for. 

Acupressure. — In December, 1859, Sir James Y. Simpson first 
described to the Royal Society of Edinburgh, " Acupressure, as a nm 
hmraostatic process^ His method may be briefly described as follows: 
— A needle is thrust through the flaps or sides of the wound, and after 

Fig. 35. 



Fig. 34. 




Cutaneous Surface of Flap. 



Wounded Surface of Flap. 



Fig. 36, 



being made to cross and compress the month of the bleeding vessel, is 
again brought to the surface through the integument at an opposite 
point, " just in the same way that in fastening a flower to the lapel of 
our coat, we cross and compress the stalk of it with the pin." 

Acupressure, as devised by Sir James Simpson, has been variously 
modified in the hands of different operators, and it is now customary to 
indicate these modifications by ordinals, as the first, second, etc. 
The second method consists in inserting a needle, threaded with 

twisted and annealed iron wire, into the 
soft tissues a little to one side of the ves- 
sel, makiuix it emerjre close to the artery. 
The point of the needle is then earned 
across the artery and dropped down 
again and thrust iiito the soft tissues on 
the other side of the vessel. The object 
of the wire thread is to facilitate the re- 
moval of the needle. 
In the third method a needle threaded with iron wire, twisted, is 
passed beliind the vessel j and then a loop of wire is thrown over the 
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point of the needle, and the free ends made fast by winding them 
around the shaft. 

The fourth method is the same as the third, except that a pin is snb- 
stitnted for a needle, whose obtuse end is permitted to remain outside 
of the wound. 

Fig. 37. 




Mechanism of the Third and Fourth Methods. 



Of the fifth, or Aberdeen method, there are two varieties, differing 
from each other only in the extent of rotation given to the instrument. 
Ill the first variety the needle is made to transfix the wound to the 
extent of an inch or more on one side of the artery. It is then turned 
across the face of the wound by a movement like the hands of a clock, 
until it has made the half circuit, after which it is secured in place 
by thrusting its })oint again into the tissues. 

In the second variety the proce- ^.^ 
(lure is the same, except that the 
needle or pin is carried through one- 
quarter of a circle instead of one-half. 

I shall pass over the sixth method, 
devised by Mr. Keith, of Aberdeen, 
and the seventh, suggested by Mr. 
Pirrie, and only briefly allude to the 
eighth method, suggested by Dr. 
Buck, of New York, and the ninth, suggested by Dr. Hutchison, of 
Brooklyn. 

In operating by the eighth method, the first step consists in seizing 
the mouth of the bleeding vessel between the blades of a pair of thumb' 
forceps, and rotating the extremity of the artery at least twice on its 
own axis. " The second step requires that the needle should now be 
thrust entirely through the twisted artery, near the forceps, and pressed 
on the tissues beyond, thus securing both the artery and the needle." 

The method contrived by Dr. Hutchison for closure of arteries in 
their continuity is described by himself as follows : — " The artery is first 
exposed by the usual incision ; a loop of wire about eight inches long 
IS laid in the wound, parallel with and on the side of the vessel next 
the head of the pin ; the pin is now carried through the flesh from its 
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integumentary surface, half an inch, more or less (according to the 
depth of the vessel), back from the edge of the incision, so as to bring 
it down to the plane of the artery, and then over the wire and beiieatli 
the vessel, without disturbing the vital and organic relations with nerve, 
vein, or its sheath ; when the pin has emerged from beneath the artery, 
the wire-noose is thrown over the point ; the point is then jjiished 
through the opposite flap, at a point corresponding to that at wliicli it 
entered ; the wire-loop is next brought over the track of the vessel, 
which is now compressed between the pin 'below and the wire above,, and 
lastly, the wire is secured by a half -turn around the pin ; the wound is 
then closed by metallic sutures. The removal of the pin, at the end of 
the twenty-four or forty-eight hours, liberates the loop, which can then 
be easily withdrawn." ' 

As to the time at which it is necessary or proper to remove the pins 
or needles employed in acupressure. Dr. Peters remarks, that "forty- 
eight hours for the larger and twenty-four hours for the smaller vessels 
seems to be the outside limit of necessity, but I doubt not that a ranch 
shorter time will ultimately be found ample for all requirements. In- 
deed, cases are recorded where the pins have been accidentally removed 
from the cut end of the femoral artery, after amputation, in four hours, 
and from the posterior tibial artery in twelve hours, and in neither case 
did secondary haemorrhage ensue." ' 

Torsion, as a means of arresting haemorrhage, was first practised upon 
the human subject by Yelpeau, in 1828. Subsequently, Amussat call- 
ed more especial attention to its supposed advantages. After a brief 
period of favor it gradually fell into disrepute and was almost wholly 
abandoned, except perhaps as applied to very small vessels. Eecently 
the practice has been revived ; and we are informed that at Guy's 
Hospital no other method has been employed during the last two or 
three years. 

Amussat gives the following instructions for making torsion. The 
artery should be seized with forceps, and brought out several lines from 
the bleeding surface ; and, having separated it carefully from the veins 
and nerves, and having forced back the blood which it contains, it 
should be grasped by another forceps near its root and held, while by 
gentle movements of the first forceps the internal and middle coats are 
torn ; then, with the last-named forceps, the end of the artery must be 
twisted six to ten times with a rapid motion ; and finally the internal 
coats must be pushed back within the cellular coat. 

In addition to what has already been said of this as one of the haemo- 
static measures by which it is attempted to avoid the presence of a 



1 Prize Essay: Acwpresmre. By Joseph C. Hutchison, M.D., Surgeon to the 
Brooklyn City Hospital, etc., 18G9. 

2 An Essay on Acupressure, by George A. Peters, M.D., Attending Surgeon New Yoti 
Hospital. — New York MedicalJournal, June, 1869. 
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Fig. 39. 



foreign body in the wound, I will add that my own experience does not 
warrant nie in recommending the practice except in the case of small 
vessels. Kecently an English writer of no little reputation, and who had 
written in very eulogistic terms upon torsion as a hajmostatic, declared 
fhat he had abandoned this method, having seen two deaths caused by 
it. This statement was not made, however, until he had become a con- 
vert to, and a zealous advocate for acupressure. 

Crushing, or " constriction," as it is termed by its inventor, Dr. Spier, 
has been too recently brought to the notice of the profession to enable 
US to decide its merits by the test of experience.' It has, how- 
ever, already been proven to 
be competent to close her- 
metically the femoral and 
other arteries of this class 
after amputations. The ex- 
periments which have been 
made upon arteries under my 
observation induce me to be- 
lieve that it will at least 
prove superior to acupres- 
sure "and to torsion, A fur- 
ther judgment upon its mer- 
its must be reserved for more 
extended observations. 

The artery constrictor con- 
sists of a flattened metal tube 
of about six inches in length, 
enclosing a steel tongue, 
which, being thrust out, can 
be retracted within the tube 
by the action of a screw. 

The hook of the tongue is 
so shaped as to form only a 
compressing, and not a cut- 
ting surface, and when the 
screw is applied the internal 
and middle coats give way, 
whilb the external coat re- 
mains unbroken. Immedi- 
ately the two internal coats 
retract and become involut- 
ed; the involution being increased by the continued pressure of the 




Spier's Artery Constrictor. 

Fig. a. Constrictor. Fig. 6. Mode of taking up an artery. 
Fig. c. First effect upon artery. Fig. d. Artery freed from instru- 
ment. Fig. e. Internal coagulum upon the invaginated internal 
and middle coats, in section of an artery. Fig. /. Same in con- 
tmuity. 



' A New Method of arresting Arterial Hmrmrrhage by the Artery Constrictor : Prize 
Essay; Re-id before fhe New York State Medical Society, Febuary, 1871, By S. Fleet 
Spier, M.D , Surgeon to the BrookljTi City Ho.spital.—rm/i^aciw«« State Medical Society^ 
1671, and Neio York Medical Record, April 1, 1871, 
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tongue after the division is effected. This invagination of the iimei 
coats, which, in the experiments I have made upon the cadaver with 
Dr. Spier's instrument, never fails to take place, is of itself sufficient to 
completely close the channel, so that it resists the flow of water forced in 
by a Davidson's syringe. In the living subject a clot subsequently forms, 
but its presence seems to be unnecessary to the safety of the patient. 

The application of the constrictor is as ft)llows : The artery is to be 
seized by a pair of forceps, and the tongue of the constrictor placed 
around the vessel ; the tongue is then drawn tightly uj)on the artery bj 
means of the ^dce at the upper end of the instrument. As soon as the 
screw turns with a considerable degree of resistance, or the internal 
and middle coats are seen to be invaginated, by noticing their move- 
ments in the end of the artery, the instrument is to be detached from 
the artery and the operation is completed. 

In the case of large arteries the tongue of the constrictor must be 
drawn into the sheath further than is necessary in the case of small 
arteries. Wlien the instrument is applied, therefore, to large vessels 
the invagination of the internal and middle coats ought to be made 
complete by drawing the artery into the tube as far as needed to 
effect the object. "By a continued traction upon the external coat of 
an artery, after the invagination is once commenced, the internal and 
middle coats may be peeled up and pushed entirely out of the external 
coat, and this latter coat be drawn out through the sheath, entirely 
freed from its inner coat, so that the operator has it in his power to 
produce an invagination to any desired extent. 

" It is well always to permit the blood to flow into the artery (if it 
has been controlled by tourniquet or otherwise dirring the operation) 
before removing the constrictor ; this secures a perfect clot upon the 
invaginated coats, which can hardly be displaced afterwards. 

" For convenience' sake, the constrictor may be made with three sizes 
of tongues, to be used with one tube so as to be useful in any sized 
artery." 

I must advise those who use Dr. Spier's instruments to order them 
from his manufacturer, or to copy them with great care from the origi- 
nals, and not to attempt to construct them from any description, since 
upon the fashioning of the hook depends in a great measure the value 
of the instrument 

Traumatic Aneurisms. Syn. — Aneurysma ex VTilnere, (R. O.) 

Those tumors known as "traumatic aneurisms," differ so essentially 
from true aneurisms in their origin and in the rules which govern their 
treatment, as to warrant their separate classification. They constitute, 
according to the definition which I shall hereafter give of true aneu- 
risms, one form of false aneurisms. There are two varieties of this 
accident ; namely, the circumscribed and the diffused. 
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Circumscribed Traumatic Aneurism is usually the result of a 
punctured wound, the orifice through which the blood is permitted to 
escape being very small ; in consequence of which the extravasation 
occurs slowly, and the blood partially coagulates as it escapes. The 
presence of the blood in the areolar tissue usually excites a moderate 
inflammatory action, and a wall of effused lymph limits the diffusion. 
The wall or cyst thus formed soon becomes lined with layers of fibrin, 
deposited from the blood which circulates through it in a sluggish 
cuiTent. 

These tumors in most cases grow slowly, and in a few rare examples 
a spontaneous cure is effected by the pressure of the blood upon the 
wounded vessel, or by fibrinous solidification of the contents of the sac. 
They are recognized by their history, situation, pulsation, and bruit. 
In form they are usually round or oval ; they are firm but slightly 
elastic under pressure. 

When occurring in the smaller vessels, and before they have at- 
tained much size, well-regulated and constant pressure, made directly 
upon the tumor, will sometimes succeed in accomplishing a cure ; but 
unless the anatomical relations render such a procedure difiicult or im- 
possible, a better plan is to at once expose the tumor, lay open the sac 
freely, and tie both ends of the wounded vessel. 

When larger trunks are involved direct pressure seldom succeeds ; 
hut pressure, made above and somewhat remote from the aneuj-ismal 
tiunor, is a resource generally deserving a trial. In case, however, this 
should fail, as according to my experience it will in a majority of cases, 
we must proceed at once to lay open the sac, and tie the artery wpon 
both sides. Repeated unsuccessful experiments have fully shown that 
the Iluuterian operation does not usually succeed in these cases, and that 
there is no remaining reliable alternative but to tie the artery at the seat 
of lesion, and on both sides of the sac. 

There is another form of circumscribed traumatic aneurism which 
is probably of less frequent occurrence ; namely, that in which a 
small wound of an artery having closed, the cicatrix has subsequently 
yielded to the pressure of the blood, and an aneurismal sac has 
foi'nied. 

This form is usually recognized as one variety of false aneurism ; but 
up to the period at which a rupture of the cicatricial sac takes place, it 
might, with equal propriety, be classed with true aneurisms. In these 
cases a considerable period of time usually elapses after the receipt of the 
wound, before the formation of the tumor ; but in all other res^^ects 
their history, progress, and symptoms correspond with the traiimatic 
aneurisms first described. 

The treatment of this variety is essentially the same as that already 
indicated as suitable in the first; only that direct pressure, which 
is a very doubtful resource in any case, is here scarcely worthy of a 
trial. 
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Diffused Traumatic Aneurisms have very little in common with 
true aneurisms, or with either of the forms of false aneurisms, and con- 
sequeutly their real character is often overlooked. They might, with 
equal propriety, be termed extravasations. The blood, escaping rapidly 
from a wound in an artery of considerable size, infiltrates widely and 
in every direction along the areolar tissue, causing the whole or a large 
portion of the limb to become enormously swollen, obstructing the ve- 
nous, arterial, and nervous circulation. The swelUng is due in these cases 
not alone to the extravasation of blood, but in part, also, to inflammatory 
effusions, and to effusions of serum, constituting oedema. The integu- 
ment assumes a purple or mottled hue, and at the same time that the 
patient suffers intense pain in the affected member, it is preternatuial- 
ly cold and its sensibility is diminished. Pulsation and the aneurismal 
bruit are often wholly absent, or they can be only feebly detected near 
the point of lesion. Their course is usually rapid, the general system 
suffering marked depression from the first, in consequence of the loss 
of blood from the circulation ; and the limb soon becoming gangrenous 
from pressure. 

Treatment. — But two alternatives are presented in diffused traumatic 
aneurism ; namely, amputation or ligation of the artery at the seat of 
injury. In case the latter mode is chosen, the operator needs to possess, 
in an unusual degree, the qualities of skill, boldness, and decision. 
Every possible preparation must be made for contingencies. Just he- 
fore commencing the incision a tourniquet ought to be applied to the 
main trunk leading to the point of lesion, provided it is found practi- 
cable to do so. The incisions must be long, bold, and rapid ; with the 
hand the coagulated mass must be turned out, and as soon as the warm 
currents can be felt welling up from the depths of the wound, pressure 
must be made at these points by assistants, while the surgeon proceeds 
to clean and dry the cavity more thoroughly. He is f ortvmate now, 
if, before the patient has suffered great loss of blood, he is able to 
find and secure, first one, and then the opposite end of the bleeding 
vessel. In some cases the surgeon is obliged to search outside of the 
walls of the cavity containing the blood for the arterial trunks. By oc- 
casionally loosening the tourniquet the mouths of the vessels may be 
disclosed ; and when the proximal end is tied, the tourniquet may be 
removed altogether, to enable the anastomosing vessels to receive the 
blood, and to encourage the circulation towards the" distal end of 
the divided vessel. If possible, this end of the divided artery must be 
found and tied ; or if this is impracticable, it must be either seared, or 
the wound must be so dressed that the interior can be constantly kept 
under observation until all danger of bleeding is past. 
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Section 2. — Lebions of Arteries and Yeins conjointly. 

Aneurismal Varix. Syn Varix aneurysmicus, (R. C.) 

This is occasioned geuerally by a punctured wound, in whicli the 
instrument has penetrated at the same moment a vein and the con- 
tiguous artery, as happens now and then in bleeding at the bend of the 
elbow. The vein and artery being in exact apposition, and their op- 
posing walls becoming adherent to each other, no blood escapes into 
the areolar tissue between the two vessels, but a portion of the arterial 
blood flows directly into the vein. The vein soon becomes dilated, tor- 
tuous, and its walls occasionally become thickened. Opposite the seat of 
lesion the vein suffers the principal dilatation, and the tumor assumes 
at this point an oval or fusiform shape. When superficial veins are 
implicated the tumor has a bluish color, and its pulsations can be dis- 
tinctly seen. The pulsations of the artery are usually stronger upon the 
proximal than upon the distal side of the tumor. Firm pressure ap- 
plied to the artery upon the proximal side causes the tumor to decrease 
in size. The pulsation of the tumor is accompanied with a slight 
vibration, and under the ear the sound is distinct, usually rough, but 
it varies considerably in different cases. 

Upon dissection, in addition to the pathological changes already 
enumerated, the artery is usually found dilated above the point of 
lesion, and contracted below. The orifice of communication between 
the artery and vein is always smooth and rounded. 

Treatment. — An aneurismal varix is not in most cases a very serious 
accident. Not unfrequently the veins, having suffered moderate dila- 
tation, sufiice to remove the arterial blood as rapidly as it is admitted ; 
they undergo, therefore, no further expansion, and the patient ex- 
periences but little or no inconvenience. The only precaution required 
may be that the patient shall wear a slightly compressing elastic band, 
and that he shall make no extraordinary muscular efforts with the af- 
fected raeuiber. If, however, the varix steadily increases, there is no 
alternative but ligation of the artery above and below the seat of 
:njury. 

Varicose Aneurism. Syn. — Aneurysma arteriam inter venamque, (R. C) 

A varicose aneurism may be defined as a false or a traumatic, cir- 
cumscribed aneurism associated with a varicose vein. It differs, there- 
fore, from an aneurismal varix, in that a false aneurism is interposed 
between the arterv and the vein, communicating with both. 

The signs whi(h denote the existence of this accident are in many 
respects the same as those which characterize an aneurismal varix ; but 
111 most cases the existence of two distinct tumors can be recognized, 
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Varicose Aneurism. 



one superficial, fusiform, and discolored, evidently continuous with 
some one of the venous trunks, and emitting a ^■ibratory sound ; the 
other lying deeper, more distinctly circumscribed, the walls of wliidi 
become more unyielding in proportion as the tumor increases in size, 
and which conveys to the ear a blowing or bellows sound. 

Treatment. — A varicose aneurism is seldom cured spontaneously. 

Owing, also, to the fact tliat 
^ig- 40- the aneurism has a commu- 

nication with both the veiu 
and the artery, none of those 
methods of operation whose 
success depends upon a de- 
posit of laminated fibrin 
within the sac can be relied 
upon. The artery must be 
ligated both above and below 
the point of lesion. 

A douljt will sometimes 
remain as to the precise 
character of the lesion ; but if the surgeon proceeds with caution, and 
in the proper manner, this uncertainty will soon be dispelled, and 
will cause no embarrassment. 

A tourniquet, or manual pressure, being applied to the arterial trunk 
supplying the tumor, a long and free incision must be made over the 
varix ; the varix must be laid open with equal freedom, and while 
slight pressure is made upon the returning venous current below the 
varix, the cavity must be thoroughly emptied of blood and the orifice 
of communication with the aneurism sought for. Introducing a bent 
probe into the suspected orifice, it will be easily determined whether 
this is the orifice of a collateral vein, or the entrance to the aneurisinal 
sac. If it is the latter the probe wnll move freely in all directions, and 
upon relieving the pressure upon the artery a jet of bright arterial blood 
will be throwm out. I must not forget, however, to remind the surgeon 
that when the patient is under the influence of an anaesthetic the color 
of the arterial blood differs but little, if at all, from the venous. Guided 
by a grooved director, this second chamber may now be opened up- 
wards and downwards, and the communication with the artery sought 
for at its base. 

If the aneurismal tumor is small, search may be made for the artery 
outside of the sac ; but if it has attained considerable size its posterior 
Myalls must be penetrated on either side of the open orifice, and the 
ligatures then applied from the interior of the sac. 
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Section 3. — Lesions of Yeins. 

Wounds of veins, like wounds of arteries, may be divided into 
simple incised, lacerated and contused, punctured, longitudinal and 
complete transverse. Their walls being much thinner than the walls 
of arteries, and their situation being for the most part more super- 
ficial and exposed, they are much more liable to rupture from 
contusion. 

That the blood proceeds from a vein rather than from an artery may 
be easily determined when the wound is near the surface, by a knowl- 
edge of the anatomy of the parts, by actual inspection of the bleeding 
vessel, by the fact that the blood flows in a continuous stream and not 
per salt am, and by its darker color. Wlien, however, the blood flows 
from a deep-seated vessel situated in the neighborhood of arteries of some 
iiiaguitude, it is not always so easy to determine its source. The 
admixtuie of a certain amouut of arterial blood, such as must inevita- 
bly flow from the track of a wound leading to a deeply-seated vein, 
may render it more bright colored ; while on the other hand the blood 
issuing from a wounded artery may rise to the surface mingled with a 
considerable amount of venous blood. Yarious obstructions may pre- 
vent the escape of blood from an artery in jets con-esponding to the 
pulsations of the heart ; and finally, when the patient is fully under the 
influence of an anesthetic, and especially if the anaesthesia has been 
continued a long time, the color of the blood is greatly changed, so that 
in many cases it can scarcely be distinguished by this test alone from 
venous blood. It must not be forgotten, also, that the blood flowing 
from the distal extremity of a completely divided arteiy is usually 
some shades darker than that which flo\vs from the proximal ex- 
tremity, and that it is often seen to flow in a continuous stream. 

We are not permitted, therefore, in all cases to determine with cer- 
tainty the source of the haemorrhage ; and it will be prudent often not 
to act hastily. In general the question may be easily decided, but in 
cases of doubt we may sometimes derive valuable aid from compressing 
on the cardiac side of the wound the main arterial trunk, from which 
the bleeding vessel is supposed to receive its supply. If the haemor- 
rhage is controlled, we know that we have to deal with a wound of an 
artery; but if it is increased, it becomes almost equally certain that a 
vein is the piincipal source of the haemorrhage. In major amputa- 
tions, especially since the introduction of anaesthetics, nothing is more 
common than the continuance of a free and somewhat alarming haem- 
orrhage after the main arteries have been tied, but which ceases imme- 
diately when the tourniquet is removed. 

Veins, when completely divided, become closed by the contraction of 
their divided extremities and by the formation of clots, and eventually 
hy cicatrization of the tissues, in a manner analogous to what we have 
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described as occurring in arteries ; but the contraction of the coats ig 
very much less complete, and the manner of the formation of the clot 
is much less regular. Under favorable circumstances, however, their 
occlusion is much more easily effected, and their final cicatrization is 
equally if not more speedy than in the case of arteries. In the case of 
small vessels the closure occurs spontaneously in a very few seconds, or 
it may be hastened by elevation of the part from which the bleeding 
takes place, by applications of cold water, or by any of the various as- 
tringents ; and finally, with only a few exceptions, the bleeding may be 
certainly and effectively arrested by moderate compression. In the 
exceptional cases to which we have referred, the ligature may be re- 
quired- There is an impression among surgeons, which has long been 
entertained, that the closure of a wound in a vein by the ligature is 
more apt to be followed by phlebitis than when the closure is effected 
by other means. My own experience has furnished me with no proof 
of the correctness of this impression, although I have applied the 
ligature to veins in a great many cases. Nevertheless the opinion maj' 
be sound, and it will be proper to recommend the omission of the 
ligature whenever the bleeding can be controlled with equal certainty 
by other means. 

A punctured wound, involving only one side of a large vein, may be 
closed successfully by a ligature applied around the wounded orifice, 
witliout including the entire circumference of the vessel. Thus, for 
example, it has happened recently that a patient was admitted into one 
of my wards at Eellevue Hospital, who, being insane, had cut his throat, 
dividing the larynx and oesophagus, and, as subsequently appeared, 
wounding slightly the internal jugular vein, but the wound had not 
penetrated the walls completely. On the following day, while the 
patient was in the act of vomiting, the vein gave way and blood was 
poured out rapidly, filling the trachea and threatening suffocation. Dr. 
W. G. Wylie, my house-surgeon, promptly removed the clots with a 
sponge, and having detected the orifice in the vessel, he was able to 
seize, first, one margin with a tenaculum, and then the other, and having 
everted both, he readily applied a ligature. The bleeding did not 
return, and when the patient died, two or three days later, from ex- 
haustion consequent chiefly upon his refusal to take food, I found the 
ligature still in place, and tlie wound completely closed. 

Entrance of Air into the Veins.— This accident has now happened 
a great number of times during the progress of surgical operations. The 
first recorded example was in the practice of M. Beauchesne, in 1818. 
The accident occurred during an operation for the removal of a tumor 
from the lower part of the neck, the patient expiring in less than fifteen 
minutes. Since then it is reported as having occurred in the practice of 
Mirault, Clemot, Roux, Majendie, Castara, Dupuytren, Delpech, Begin, 
B. Cooper, Erichsen, Warren, Y. Mott, and Stevens; and to these 
examples I am able to add my own case, recorded in the section of this 



ENTKANCE OF AIK INTO THE VEINS. 



189 



volume devoted to the subject of " Enlarged lymphatic glands of tlu 
neck ; " and also the case of death from the same cause in the practice 
of the late Professor Alden March, of Albany, N. Y. In this latter 
example, also, the accident occurred while removing a tumor from the 
neck, and when the operation was nearly completed. The patient died 
in a few moments. My own patient was saved. In the section of this 
volume just referred to, I have explained the manner in which the aii-, 
afi it appeared to me, was permitted to enter the vein, when, in the last 
steps of the operation, the tumor, being attached to the outer wall of 
the vein, was lifted, thus separating the outer from the inner wall, and 
causing an opening which was plainly visible during the moment pre- 
cedino; the crush of blood. 

The local signs which indicate the admission of air are a peculiar 
gurgling sound, in my own case resembling the sound produced by 
pouring water from a bottle. It is described by others as hissing, 
sucking, or gurgling ; and bubbles of air have been seen escaping 
from the wound. 

The constitutional effects are sudden prostration, an expression of 
aiarm and of anxiety in the countenance, embarrassed respiration, 
violent and irregular action of the heart, followed speedily by great 
feebleness of action. Under the ear there may be observed also, some- 
times, a churning noise synchronous with the ventricular systole, and 
" die hand applied to the chest perceives," says Gant, " a peculiar bub- 
bling, thrilling, rasping sensation, produced by the air and blood being 
whipped together within the ventricle." Wlien the quantity of air ad- 
mitted is small, the patient may rally and recover ; but if it is more 
considerable, death soon takes place during a convulsive struggle, or 
while in a condition resembling syncope. Some who have recovered 
from the immediate effects have subsequently died from pneumonia. 

The immediate cause of death in these cases is supposed to be the 
])resence of air in the pulmonary vessels, obstructing especially the 
capillaries, and thus arresting both pulmonary and systemic circulation. 
The heart's action generally continues for some time after respiration 
lias ceased. 

The conditions or circumstances which are thought to predispose to 
the admission of air into veins during an operation are the following : 
Incision of a large vein in the vicinity of the heart, and especially in 
the lower anterior portion of the neck, where these vessels experience 
a reflex pulsation. Canalization of a vein, in consequence of a thicken- 
lug of its coats by morbid deposits, or in consequence of fibrinous in- 
flltrations into the adjacent tissues, or owing to its being more or less 
embedded in a solid tumor ; either of which circumstances convert the 
vessel into a rigid, uncollapsing tube. Attachment of the outer wall of 
the vein to the base of the tumor, so that in lifting the latter the two 
walls of the vein become drawn asunder, and collapse is prevented when 
the blood escapes. Traction made upon the outer wall of the vein by 
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the forceps, or by tension of the overlying structures, or a deep inspi 
ration made at the moment of dividing the vessel, may accomplish the 
same result. 

In order to prevent the occurrence of this serious accident the sur- 
geon should avoid, if possible, the wounding of large veins near the 
trunk, and especially in the neck or subclavian region ; the paits should 
be kept as much relaxed as is consistent with the safe or convenient pei- 
formance of the ojDcration ; when a tumor is lifted for the purpose of 
dividing its attachments at its base, the relations of important veins 
should be carefully studied before the incisions are made ; finalh-, 
when dissecting in certain regions, whenever practicable, pressure 
should be made upon the cardiac side of the wound. 

Varicose Veins, — Syn. Varices, (R. C.) ; Phlebectasis. 

All portions of the venous system are liable to varicose enlargement, 
but varicosities occur much more frequently in certain veins than in 
others ; as, for example, in tlie superficial veins of the lower extremities, 
especially in the vena saphena interna; in the left spermatic veins, 
constituting varicocele ; and in the inferior hsemorrhoidal veins, consti- 
tuting haemorrhoids. Superficial veins are more often thus affected 
than deep-seated veins ; of the latter, dilatations have been observed 
most frequently in the internal jugular, the vena azygos, and in the 
veins of the prostate gland. Occasionally venous dilatations are ob- 
served simultaneously in nearly all parts of the body. 

Symptoms. — When the superficial veins of the lower extremities 
become varicose, the greatest dilatation is usually observed along the 
course of the internal saphena and in the neighborhood of the knee ; 
the dilatation extending downwards with increasing ramifications, and 
terminating upon the top of the foot in a leash of vessels ; in some 
cases the dilatation extends upwards also, along the thigh, and may be 
traced to the point where the saphena enters the crural canal. The 
condition of these vessels is more apparent when the patient is in the 
erect posture ; and it will then be observed that the dilatation is ex- 
ceedingly irregular, presenting at certain points knob-like projections, 
which are found to correspond, for the most part, to the situations of 
the valves ; they are also usually elongated, in consequence of which 
they lie here and there in tortuous folds ; to the finger they feel less 
compressible than veins in a normal condition, and in some cases they 
are quite hard, and perhaps tender to the touch, indicating coagulation 
of the contents, and the coexistence of a moderate phlebitis. 

Patients with varices in their lower extremities experience often a 
sense of fulness or of weight while standing, and sometimes sensations 
of numbness or of actual pain. Eventually also, especially in the case 
of old people and anaemic women, the lower extremities become (pdem- 
atous. But one of the most sei'ious and, unfortunately, not infrequent 
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results of varicose veins in the leg is the " varicose ulcer." At first the 
skin ill the lower part of the limb, and generally near the ankle, assumes 
a leaden or coppery hue ; slight vesications then occur, sometimes ac- 
companied with eczema, and finally an ill-conditioned ulcer is formed 
which is prone to extend, and is often exceedingly difficult to cure. In 
rare examples one of the veins is suddenly ruptured during some vio- 
lent effort ; an accident which may happen even before ulceration has 
taken place. 

Causes. — The causes of varix in veins are general or predisposing, 
and local. The most constant predisposing cause is age, since this con- 
dition is almost never seen in infancy or childhood, rarely in early man- 
hood, but very fi'equently in middle and advanced life. It is more com- 
mon in women than in men. Habitual intemperance, inducing a gen- 
eral relaxation and feebleness of the system, and probably whatever 
tends to impoverish the blood and impair the tone of the system, are 
also equally predisposing causes. In some cases of general varix the 
condition of the heart, or of the whole circulatoi-y and organic nervous 
systems, appears to be especially responsible. 

The local causes are whatever obstructs or offers an impediment to 
the free return of the blood through the veins ; as, for example, stand- 
ing for a long time or excessive walking, wearing garters, the pressure 
of the gravid uterus, enlargements of the spleen and especially of the 
liver, abdominal tumors of any kind, fajcal accumulations in the rectum, 
and violent mnscular exertions, which latter operate by compressing 
the veins and causing a sudden retrocession of their contents. 

Pathological Conditions of the Veins. — The veins are sometimes 
simply dilated, or the dilatation may be accompanied by an actual hy- 
pertrophy or thickening of the walls, and especially of the outer or 
fibrous sheath. In most cases, however, the dilatation is accompanied 
with marked attenuation of all the coats ; the transverse fibres of the 
middle coat become separated at certain points, and the internal mem- 
brane is permitted to press outwards, forming thus irregular projec- 
tions upon the sides of the canal, and in some cases considerable pouches 
exceeding in size the diameter of the original vein ; these pouch-like 
protrusions are found especially in the neighborhood of the valves. The 
mner coat presents after a time longitudinal striae or fissures; the 
valves are attenuated, stretched asunder, and often rent, affording little 
or no support to the column of blood above. Wliile these changes are 
m progress the veins increase in length in an equal proportion to their 
increase in diameter, so that they assume a tortuous course, and even 
become convoluted upon themselves. Occasionally the veins furnish 
evidence that they have been the seats of inflammatory action, and 
the blood, coagulated and mingled with fibrin, blocks up the channel 
completely. 

Phleboliths, or small concretions of fibrin and other elements of 
the blood, are occasionally found in varicose veins. I have met with 
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them several times in rarices of the legs ; and recently I have seen a 
case in which the presence of a " vein stone " caused so much incon- 
venience as to render its extirpation necessary. They seldom, however, 
attain a size larger than a pea, and they usually occasion very little or 
no inconvenience. 

Treatment, — Varicose veins which do not occasion serious incon- 
venience, in whatever part of the body they may be situated, do not de- 
mand or j ustify operative interference. Yeins are probably under all cir- 
cumstances more liable to diffuse inflammation than arteries, but it Avould 
seem that when in a state of varicosity this predisposition is notably in- 
creased. The accidents resulting from attempts to obliterate veins are 
not, according to my experience, frequent, yet they are sufhciently com- 
mon to admonish us not to make the attempt except where there is 
some urgent necessity. 

In the case of varicose veins of the lower extremities, having as far 
as possible ascertained and removed the existing causes, we ought to 
give support to the vessels by a well-adjusted roller, or by an elastic oi 
laced stocking. The latter, especially, will often afford to the patienl 
great comfort. 

The operations which have been suggested and practised for & 
radical cure of varices are numerous ; but they have all one comraon 
purpose, namely the obliteration of the veins. Mr. Travers and others 
affirm that veins which have been ligated undergo repair without adhe- 
sive inflammation. It matters very little, however, whether this state- 
ment can be sustained or not, since the possibility of a diffuse phlebitis is 
established, and this result is equally liable to ensue whether the occlu- 
sion be effected by pressure made by means of metallic clamps, by cau- 
terization, by incision, by ligation, by electrolysis, or by injection ; but of 
all these methods, that most recently suggested, namely, the injection of 
solutions of the persulphate of iron, is most dangerous, since, in addition 
to the ordinary hazards of phlebitis, it adds the greater danger of ad- 
mission of irritating fluids into the circulation, and of embolism. Al- 
ready the operation has caused death by one or both of these latter ac- 
cidents. It is probable, also, that injection is, of all the methods hitLer- 
to proposed, the least reliable for a permanent occlusion of the vessels. 

There is an apparent necessity for a further remark before describing 
the surgical expedient to which I have hitherto in most cases resorted, 
namely, that all surgical operations for the relief of varicose veins 
in the extremities, as indeed in most other parts of the body, can be 
considered only as palliatives. They seldom or never, at least in the 
case of the lower extremities, effect a complete or radical cure. "WHien- 
ever it becomes necessary to operate for varices of the legs, so large a 
number of the anastomosing vessels are involved, both superficial and deep- 
seated, that the obliteration of any more than a fraction of the whole 
is simply impossible, and certainly would not be attempted by any dis- 
creet surgeon. We only propose, therefore, to arrest the current of blood 
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tbrougli a few of the largest and most troublesome vessels, so as to ren- 
der the condition of the patient thenceforward more comfortable. 

The mode of procedure which I have hitherto practised is as fol- 
ly^.g; — The patient standing erect so that the veins may become con- 
spicuous, with a camel's-hair pencil moistened with the tincture of iodine, 
the situation of the largest is marlvcd out, and these are generally those 
bituated in the neighborhood of and below the knee. The patient is 
theu placed in the horizontal position, a vein is lifted with the finger 
and thumb, and a pretty large needle is passed under it, carrying 
a strong silk thread. A pledget of lint is now laid upon the integu- 
meut, over the vein, and the ligature is tied firmly over the pledget of 
lint, including of course the vein and integument. A second ligature 
is passed in a similar manner about one or two inches from the first, 
and tied in the same way. These ligatures are repeated, in most cases, 
from eight to ten times, including all of the most prominent vessels. 
A large poultice, made of flaxseed, is then applied over all the portions 
of the limb through which ligatures have been passed, and the patient 
is left in bed. By the fifth or sixth day the poultices are removed 
and the limb dressed with simple cerate, but the decubitus is continued. 
The ligatures are left a day or two longer, when they will be found to 
have made their way out through the vein and skin by ulceration, or if 
this has not happened, they can be cut and removed. It is not prudent 
even now to permit the patient to rise, nor for a few days later, since 
the occlusion of the veins is too recent to render it certain that they 
will not reopen. If the patient remains in bed three weeks, with the 
lin)b during the latter portion of this time inclosed in a roller applied 
moderately tight, a larger proportion of the vessels will be found to 
have become obliterated, and this to a greater extent than if these pre- 
cautions are omitted ; and even when he leaves the bed, the laced 
stocking or the bandage should be worn for some time al'<5r, and per- 
haps it may be necessary to continue their use duiing the reii. Mnder of 
active life. 

Inflammation of the Veins. Syn — Phlebitis, (R. C.) 

Causes. — The usual local causes of phlebitis are contusions, lacera- 
tions, punctures, or incisions ; in short, all injuries and lesions of veins 
are liable to be followed by inflammation of their coats, but in most 
cases the inflammation is limited to the neighborhood of the parts which 
have suffered injury, and is too insignificant to attract attention or to 
demand consideration. In other and exceptional cases the persistence 
<^f the source of irritation, the foulness of the wound or the presence of 
a constitutional dyscrasy, such perhaps as is usually present in cases of 
erysipelas, increases the activity of the inflammation and encourages its 
extension beyond the ordinary bounds. 

Inflannnation of the veins may occur as an iMo^athic affection, in- 



194 



INFLAMMATIOlSr OF THE VEINS. 



dependent of any lesion ; as from exposure to cold, as sequelae ]f 
fevers, or from various other causes affecting the general system. It 
has already been observed that a condition of varicosity of the veins 
sometimes induces inflammation of their coats. From wliatever cause 
idiopathic phlebitis results, it is most frequently observed in the veins 
of the lower extremities. It is also in most cases self-limited in its 
character, and seldom entails serious consequences. 

Varieties of Traumatic Inflammation of the Veins. — Traumatic 
inflammation of the veins has been divided into three varieties; namely, 
the adhesive, the suppurative, and the diffuse. 

Adhesive Phlebitis. — Guthrie has denied the existence of adhesive 
phlebitis. There is much reason to suppose that adhesive inflammation 
of the inner coat of a vein is a rare event, but there is no satisfacton' 
evidence that it never occurs. Adhesive inflammation of the t^\-o outer 
coats is however a frequent and well-recognized condition. "When super- 
ficial veins are the seats of adhesive inflammation, they feel hard and 
knobby, the enlargements occurring chiefly in the situation of the 
valves ; they are tender to the touch, and the overlying tegumentarj' 
coverings, having become involved in the inflammatory action, assume 
often a reddish or a reddish-purple color. When the superficial veins 
of the lower extremities are alone implicated, a moderate osdenia, with 
a sense of weight, accompanied sometimes with a degree of numbness 
and occasional pains, constitute the remaining local phenomena. Some 
general febrile disturbance is also usually present, which sustains a 
pretty exact proportion to the degree and extent of the local symptoms. 

In case of adhesive phlebitis occnrnng in deep-seated vessels, as for 
example in the larger pelvic or femoral veins, oedema of the limb be- 
comes the most prominent, as it is usually the earliest local symptom; 
the oedema pervading all portions of the areolar structure, and causing 
great and universal enlargement of both the leg and thigh. The sur- 
face assumes a marble-white color and pits deeply under pressure. 

Suppurative Phlebitis. — This term is employed to designate a con- 
dition which might properly be regarded as one stage or variety of ad- 
hesive phlebitis, in which the inflammation results in circumscribed 
suppuration ; the canal of the vessel becoming closed on either side of 
a coagulated mass of blood, and a small abscess forming, in most cases 
in the neighborhood of some of the valves. Yenous abscesses thus 
formed seldom break throup-h the barriers of clot and adhesive material 
which nature has interposed, or empty themselves into the venous 
canals ; but, like abscesses originating in other structures, they usually 
approach the surface of the integument, in which direction they open 
spontaneously, or they may be evacuated by the knife. 

In some cases, however, the adhesive plug is disorganized or gives 
way in the direction of the current of blood, and that series of 
symptoms is then likely to ensue which we denominate pyaemia. The 
occurrence of this grave accident is usually announced by the sudden 
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accession of rigors, by a feeble and rapid pulse, accorapaiiicd with nau- 
sea, prostration, copious sweats, and other symptoms of purulent infec- 
tion. "Whether the toxfemia is due to the admission of pus-globules, as 
such, into the general circulation, or to the admission of disintegrated 
or gangrenous fibrin, or of other elements of the decomposed blood, is 
not in the present connection a matter of practical importance ; and we 
shall theref(jre omit its discussion, only remarking that the presence of 
pus in the hloocl is known to be a rare event, and that most recent 
writers upon this subject are disposed to deny its agency in the produc- 
tion of pyjemia. 

Diffuse Phlebitis. — Diffuse phlebitis bears the same analogy to adhe- 
sive phlebitis that erysipelatous inflammation of other structures does to 
acute phlegmon. It occurs most often in pei'sons suffering under ca- 
chexia, or whose constitutional vigor is in some way greatly impaired. 
It is characterized by the rapid extension of the inflammatory action 
along the course of the vessels, unaccompanied with coagulation of the 
blood, so that the veins seldom have the cord-like feel described as 
characteristic of the adhesive variety. The general symptoms are early 
announced, and are of a grave character ; such as a feeble, fluttering 
pulse, a brown and dried tongue, total loss of appetite, nausea, diar- 
rhoea, and delirium, indicating the lowest and most fatal form of ataxic 
fever. 

Treatment. — In all the forms of acute phlebitis, absolute rest in the 
recumbent posture must be enjoined. Open and suppurating wounds 
must be kept clean, and treated with soothing poultices medicated with 
carbolic acid, or some of the well-known antiseptics. Unless the tem- 
perature of the parts affected is preternaturally lowered, or the general 
symptoms indicate great prostration, moderately cool, evaporating lotions 
should be applied constantly over the course of the affected vessels. In 
other cases warm fomentations may be preferred. In the acute and 
adhesive forms one or more brisi; saline cathartics will generally prove 
useful; but in the suppurative form, when pyaemia is announced, and 
in diffuse phlebitis, stimulants, tonics, and nutrients can alone be re- 
lied upon to sustain the system during the period required for the elimi- 
nation of the poison. 



Section 4. — Lesions of the Lymphatic System. 

Inflammation of the Lymphatics. Syn. — Lymphatitis ; angeioleucitis. 

Causes. — Lymphatitis occurs most often in persons of a strumous 
or lymphatic temperament ; but, independently of any cognizable con- 
stitutional peculiarity, certain persons seem especially prone to inflatn- 
niation of the lymphatics from slight provocations. A trifling injury 
inflicted upon the foot or toes may cause an inflammation which will 
he propagated along the course of the absorbents, and be indicated ii> 
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llie groin by a swelling of one or more of the lymphatic glands, Tlie 
prick of a pin, or an abrasion of the skin upon the fingers, may give 
rise to inflammatory engorgements of the axillary glands. In a large 
number of the cases of serious or fatal lymphatitis, occasioned by 
wounds or other local injuries, which have come under my notice, the 
original lesions were of the most simple character ; such as a wound in 
the integument of the knee made by a small carpet-tack, or the punc- 
ture of the finger by a pocket-knife. It seems probable that in these 
cases the imprisonment of a small amount of pus or of decomposed 
animal structure, and as a consequence a genuine sej^ticsemia, ought trj 
be regarded as responsible for the fatal results. But the most frequent 
examples of lymphatitis are from wounds which are known to convey 
a toxic influence, such as autopsy wounds, wounds inflicted by venom- 
ous insects, serpents, etc. 

Symptoms. — Inflamed lymphatics, when superficial, present a red- 
dish-purple color, not unlike that which indicates the course of an in- 
flamed vein ; but the color is generally more inclined to purple, the 
lines are narrower, more numerous, more tortuous, and anastomose 
more freely. Like inflamed veins, they may feel indurated and cord- 
like, but they are easily distinguished in that they are much smaller, 
The cedema is usually limited to the subcutaneous areolar tissue when 
the superficial lymphatics alone are involved. When deep-seated 
lymphatics are inflamed the whole limb may become eiilai-ged and 
oedematous, as in cases of deep-seated inflammation of the veins; 
but whichever set of lymphatic v essels is implicated, a tegnmentary 
erysipelatous blush is an earlier and more constant attendant than in 
cases of phlebitis, and the integument presents usually a more hrawny 
feel. 

Most cases of lymphatitis terminate in the course of a few days in 
resolution, leaving often a certain amount of induration of the lymphat- 
ics, with enlargement and induration of the adjacent lymphatic glands. 
In other examples the inflammation terminates in the suppuration of 
one or more glands ; and in a majority of these cases it is either the 
superflcial inguinal or the axillary which suppurate. More rarely sup- 
puration takes place in the course of the lymphatics theinsebes m a 
manner analogous to what has been described as occurring in the veiM, 
forming, in the case of the superficial vessels, small pustular elevations 
here and there in the course of these vessels, and in the case of the 
deeper vessels giving rise to larger and sometimes enormous collections 
of pus. 

Finally, in the graver examples, the symptoms of pyrexia, which are 
nearly always present in some degree in all cases, assume a low ady- 
namic character, with all the signs of pysemic infection. 

Treatment. — The constitutional treatment is generally in these cases 
of primary importance, and will be indicated by the condition of the 
system, the nature of the exciting cause, and the symptoms which may 
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be 1 i-eseiit. When these latter assume an adynamic type the treatment 
can only be sustaining. 

The local treatment consists in rest, the application of warm, soothing 
fomentations, the free incision and dehridement of strangulated tissues, 
and the early evacuation of purulent or gangrenous collections. The 
importance of this latter indication cannot be too strongly impressed 
uixin the miud of the surgeon ; and inasmuch as the pus often forms 
verv rapidly in the areolar tissue beneath the brawny skin, through 
which fluctuation cannot easily be detected, there should be instituted 
from an early period daily and careful examinations, in order that it 
inav be removed as soon as it is formed. Unless this is done, extensive 
gtrangnlation, with sphacelation of large portions of the limb, is likely 
to bring the case to a speedy and fatal termination. 



Inflammation of the Lymphatic Glands. Syn. Adenitis. 

Allusion lias already been made, when speaking of inflammation of 
the lymphatic vessels, to the frequent occurrence of inflammation of 
lymphatic glands from slight injuries inflicted upon parts quite remote. 
In a certain proportion of these cases, there is reason to suppose that a 
morbid material has been conveyed directly to the glands without caus- 
ing any inflammatory disturbance in the vessels through which it has 
been transmitted. This happens very commonly in case of the recep- 
tion of syphilitic virus, and in many examples of poisons received from 
dissection wounds ; but in a majority of examples in which the virus 
possesses considerable activity the lymphatic vessels are primarily af- 
fected, and the glands only become finally imp)licated by continuity of 
structure. In either case the virus, or materies morhi, is liable to be 
arrested and detained in the glands, causing thereby speedy engorge- 
ment, and provoking not unfrequently suppuration, which, when it 
occurs, often terminates the progress of the inflammatory action towards 
those blood-vessels into which the lymphatics finally debouch. These 
facts afford conclusive evidence that, whatever physiological purpose 
the lym])hatic glands may subserve, they occiipy a very important posi- 
tion in their relations to that large class of maladies whose existence 
is dependent upon the introduction of noxious materials into the blood. 
They constitute a series of outward defences against the approach of 
enemies toward the citadel. We have no cause for regret, therefore, 
when the contest is made in the glands and suppuration ensues, since 
m this manner we may hope that the virus will be thrust out. It need 
scarcely be said, however, that the suppuration of a lymphatic gland does 
not always arrest the progress of the poison. In the case of the reception 
of syphilitic virus into the lymphatic vessels, preceded or a(;companied 
% a genuine chancre, suppuration of a gland occasionally ensues, with- 
out giving to the patient immunity against a constitutional infection ; 
and in other cases of inflannnation of these vessels due to traumatic OJ 
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Other causes, one gland after another yields to the suppurative acticn 
and the general system derives no apparent benefit from the depuration. 
In some of these cases protection is not gained by the suppuration, be 
cause, although the gland may be the seat of a pretty active iiiflamnia. 
tion, the pus may have formed only in the connective tissue wholly out- 
side of the lymphatic vessels which compose in part, if not altogether, 
the proper gland structure. In other cases the poison is too subtle or 

too virulent to be thus arrested : and in still other cases the eno-orw. 

... "ft 
ment and suppuration of the glands are only indications of the uni- 
versal diffusion of the virus, the suppuration representing a retroactive 
influence. 

Treatment. — Whenever the inflammation is due to some purely 
local cause, such as an unhealthy or foul sore, or a fragment of dead 
bone, or other foreign and irritating substance at the seat of primary le- 
sion, attention must first of all be directed to the removal of these palpable 
sources of disturbance. Most often the inflamed gland is situated at 
some point in the extremities where flexion and extension are the most 
free, as for example in the groin or axilla, and the patient scarcely 
needs to be instructed as to the importance of rest in securing an abate- 
ment or retardation of the inflammatory action. As local applications, 
warm and emollient poultices, or dressings of simple cerate, are in most 
cases useful and appropriate. 

"While on the one hand the application of blisters, of the tincture of 
iodine, and of other external stimulants, or as they are generally des- 
ignated " absorbents " and " discutients," has in many instances greatly 
aggravated the local inflammation, and in a manner so palpable as to 
leave no possible room for doubt ; on the other hand I have never had 
any evidence worthy of acceptance that these agents have in a sin- 
gle instance dispersed these swellings, I would not think it worth 
while to call in question their efficacy, and especially the efficacy 
of the tincture of iodine, so much employed in these and all other 
varieties of tumefactions, when a placebo is required to amuse the 
patient until nature effects the cure, or until the diagnosis is better 
made out, except that their application to inflamed lymphatic glands 
is in most cases an act of cruelty which the supposed exigency does 
not justify. 

Crushing and continued pressure as a means of removing acute glan- 
dular engorgements, more mischievous even than vesicants or discu- 
tients, have probably done less harm, inasmuch as they were received 
with more distrust, and have met with a more speedy judgment and 
condemnation. 

When pus has formed it should be early evacuated in order to abridge 
the sufferings of the patient, and to prevent the infiltration of the pus 
into the adjacent areolar tissue. 

The appropriate constitutional treatment consists mainly in the rejf- 
ulation of the diet, or in the exhibition of a sin^-le saline cathartic, 



J 



ANEURISM. 



199 



except in so far as the affection depends upon a peculiar dyscrasy, 
or the presence of some peculiar poison in the blood. A consider- 
ation of these latter conditions is reserved for other portions of this 
treatise. 



OHAPTEE XY. 

ANEURISM. 
Syn. — Aneurysma, (R. C.) True Aneurism. 

Section 1. — Generax, CoNsroEBATioNs. 

Surgical writers have not agreed in their classification and nomen- 
clature of aneurisms. I shall adopt the method which I have been 
accustomed to follow in my teaching, as being that which appears to 
me most natural, and to possess the most clinical value. 

A true aneurism is a blood-sac or tumor formed by an expansion of 
one or more of the coats of an artery, and which communicates with 
the interior of the artery. Hereafter the term " aneurism " will be 
employed exclusively to denote this condition. 

Cirsoid aneurisms, so called, are not included under this definition. 
Although they, like aneurisms, are formed of expanded arterial tvmics, 
they differ in so many points relating to their pathology, history, 
symptoms, and treatment, that it has been thought proper to treat of 
them under the head of " vascular tumors," and in especial connection 
with " aneurisms by anastomosis," to which latter they seem to bear the 
closest relationship. 

An important practical division of aneurisms is into fusiform or tu- 
bular, and sacculated; to which some writers have added dissecting. 

Causes. — Aneurism occurs most frequently between the ages of 
thirty and fifty years, less often in advanced life, and still less often in 
childhood and infancy. Males are more subject to aneurisms than 
females. Syphilitic, gouty, and rheumatic diatheses, with the habitual 
use of alcoholic stimulants, are also regarded as predisposing causes. 

The remote predisposing causes above enumerated give rise to certain 
degenerations of the arterial tunics ; which degenerations diminish the 
elasticity and contractility of the vessels, lessen their power of resist- 
ance to the impulse of the blood, and thus it happens that these latter 
become in their turn direct predisposing causes. 

Atheroma is, in most cases, the primary pathological condition which 
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terminates in arterial lesion. Its origin is not determined. It ig 
believed, however, to be a deposit from arterial blood, or from blood 
actively oxygenated. At first it may be observed as slightly colored or 
buffy patches or strise npon the inner coat of the artery, thin, soft, and 
shining. It is most often met with upon the inner surface of the arch 
of the aorta, and of the first diverging branches. 

Successive layers of atheroma give additional thickness, breadth, and 
firmness to the deposit ; its color deepens, and its attachment to the inner 
coat becomes more intimate. Up to this point it appears to be a vital 
process of re-enforcement. Then commence the processes of degenera- 
tion : the middle and outer coats atrophy, and in some cases receive 
molecular deposits of fat-globules ; the inner coat disappears in the 
atheroma ; fatty degeneration commences in the interior of the consoli- 
. dated mass, and extends toward the inner surface ; a lesion is soon 
established, the impact of the blood washes away the detritus, and a 
sacculated aneurism is begun. In the case of a tubular aneurism the 
atheromatous deposits, and the consequent metamorphoses and degen- 
erations of tissue, are less localized, so that a diffused expansion precedes 
the absolute lesion of the inner coats. 

In exceptional cases, instead of the fatty degeneration of the athe- 
roma, as above described, a cartilaginous or calcareous degeneration 
may ensue, or these several processes may be coincident. 

It is quite probable, also, that the softening of the arterial tunics, 
which attends certain stages of arteritis, is one of the efficient causes of 
aneurisms following contusions, sprains, and some other local injuries. 

Yidal observes that an artery may become aneurisraal in consequence 
of its being deprived of the support of the adjacent tissues ; as where, 
by abnormal distribution, it approaches too near the svirface. In cases 
where a large number of aneurisms occur in the same individual, it is 
probable that the ganglionic system of nerves is in some way respon- 
sible. 

The most common exciting or immediate causes are contusions, 
strains, and violent muscular efforts. 

The order of frequency of spontaneous aneurisms cannot be stated 
very absolutely ; but the vessel which is most often the seat of aneu- 
rism is the aorta, especially the ascending portion ; and after that the 
thoracic and abdominal portions. The popliteal artery is next most 
liable, then the femoral, the primitive carotid, the innominata, the sub- 
clavian, the axillary, and external iliac. They occur frequently at 
points of greatest flexure in the course of an artery, or where large 
branches are given off, indicating the effects of lorg-continued and 
violent impact of the arterial current. 
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Fig. 41. 



Fusiform Aneurism. Syn.— Aneurysma Fusiforme, (R. O.) True Aneurism, of 

Broca, Holmes aud others; Tubular; Cylindroid. 

This form of aneurism occurs most frequently in the aorta ; next in 
point of frequency it is met with 
in the iliac and femoral arteries. It 
is formed by a dilatation of all the 
coats of the artery; the coats also 
for a time increase in thickness, and 
the whole of the affected portion 
of the artery becomes elongated. 
Ill this latter respect it resembles 
the " cirsoid aneurism." Occasion- 
ally some portion of an originally 
fusiform aneurism gives way more or 
less completely, and a sacculated an- 
eurism is sni)eradded. While an an- 
eurism retains its tubular form its 
progress is generally sknv, and its ex- 
istence is not incompatible with the 
continuance of life for many years ; 
hut when it assumes the sacculated 
form, by lesion of one or more of its 
coats, its progress is more rapid. 




Fusiform aneurism of the ascending aorta, 
bursting into the pericardium. 



Sacculated Aneurism. Syn. — Aneurysma Sacculatum, (R. O.) 



Fig. 42. 



The term " sacculated " is applied to aneurisms whose form is oval, 
round, or sac-like, and whose mouth 
or channel of communication with the 
artery is relatively small. It may 
originate directly from an artery, or 
it may spring from the walls of a fusi- 
form aneurism, in the manner already 
described. 

It is possible that an aneurism may 
he sacculated without a lesion of 
either the internal or middle coats of 
the artery ; that is, like the fusiform 
aneurism, it may be formed by a dila- 
tation of all the coats. This condi- 
tion, however, can never obtain except 
ni the case of small aneurisms, and 
even in these cases its occurrence 
must be regarded as altogether excep- 
fKinul. lu almost all cases one or 
hoth of the internal coats have given 
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way, and the sac is composed only of the external coat, mth siicli 
adventitious coverings as a certain degree of inflammatory action may 
have provided. 

Dissecting Aneurism. Syn Aneurysma Dissecans, (R. C.) 

Up to the present time this accident has not been met with except in 
the aorta. The lesion which gives rise to the aneurism occurs most 
often near its origin ; but it has been found as low as the bifurcation. 
A rupture of the internal coat takes place, allowing the blood to escape 
between the several coats, and the impulse of the heart now di-ives the 
blood forward, separating the tunics until at some point sufiicient resist- 
ance is encountered to cause the internal coat again to give way, when 
the current resumes its natural chaimel. The length of the abnonnal 
channel or diverticulum is sometimes not more than a few inches. 1 
have seen it nine or ten inches in length, with several secondary open- 
ings. It has been known to extend to the axillary and popliteal aiti- 
ries. Dr. Peacock observes that the separation always takes place be- 
tween the layers of the middle coat, leaving a portion of the muscular 
coat external. 

A sliort diverticulum may exist several years without giving rise to 
very urgent symptoms ; indeed, it is probably seldom a cause of death, 
unless the artery bursts into the cavity of the pericardium, or iuto the 
areolar tissue. 

Structure of Aneurisms. 

The number and condition of the coats composing the walls of an 
aneurism will vary according as it belongs to one or another of the 
varieties described. 

When the aneurism is composed of all the coats, the atheromatous 
patches will generally be found scattered over various portions of the 
inner wall ; but when it is formed only of the outer coat, as happens in 
nearly all examples of sacculated aneurisms, no such appearance of the 
walls can be observed. 

It must be seen, also, that fusiform aneurisms, lying directly in the 
current of the circulation, cannot detain the blood sufficiently to cause 
a separation and deposit of fibrin. Sacculated aneurisms, on the other 
hand, situated in some sense outside of the direct cm-rent, receive and 
detain the blood ; as a result of which, and perhaps in consequence of 
the agitation which it undergoes in the cyst, the fibrin becomes depos- 
ited in concentric layers ; so that while the aneurism is enlarging in its 
circumference, its capacity for receiving blood may be stationary, or it 
may actually diminish ; a fact which suggests the method in which 
a spontaneous cure has sometimes been effected, and which explains the 
gradual loss of pulsation in the aneurismal tumor in the progress of its 
growth. Tliese fibrinous layers are observed to bo whiter, tougher, 
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and more distinctly lamellated near the circumfereiice of the sac. As 
we approach the centre the lamellae are more loose and more dis- 
colored, and finally can scarcely be distinguished from the blood-clota 
which, in post-mortem specimens, usually occupy the central portion 
of the cavity. 

The central lamellse are usually stratified in such a manner as to 
indicate the direction of the current of blood through the sac. No 
such appearance, however, can be seen in the outer and more decolor- 
ized layers ; and it has been thought that these latter ought to be 
regarded as plastic effusions from the coats of the aneurismal sac, and 
not as fibrinous deposits fi-om the blood. Hence, Broca terms the outer 
fibrinous lamellas " active " clot, in contradistinction to the more central 
and softer clot, which is termed "passive." The latter is probably, 
most often but not always, a post-mortem formation. 

Symptoms and Diagnosis of Aneurisms. 

In the case of external aneurisms, or of those which pertain to the 
extremities, the symptoms are usually such as lead to prompt recog- 
nition. It will be proper, always, to ascertain whether there is any 
dyscrasy in the system predisposing to the fatty degenerations, and to 
examine other portions of the body for atheroma or calcification of 
arteries. The history, also, may indicate the period and manner of its 
origin. 

The special local signs are those of a tumor situated in the course 
of an artery and inseparable fi-om it. The form of the tumor, except 
in cases of fusiform aneurism, is oval or globular, and well defined. It 
is slightly compressible and elastic. By continual and pretty firm pres- 
sure, made directly upon the tumor, its size may be sensibly diminished. 
The size may also be diminished somewhat by elevation of the limb, 
or by pressure made upon the artery above the aneurism. 

The most pathognomonic signs of an aneurism are, however, pulsa- 
tion and bruit. The pulsation differs essentially fi-om that caused by a 
solid tiimor resting upon an artery. In the case of the solid tumor it 
is lifting, or in the direction of a line drawn from the centre of the 
artery to the centre of the most salient point of the tumor ; while in 
the case of an aneurism it is expansive, eccentric, or centrifugal, being 
felt with almost equal force upon all points of the circumference of 
the tumor. It will be noticed, also, that in the case of a tumor situated 
"ver a large artery, the strength of the pulsation is usually increased 
ni proportion to the growth of the tumor, while for reasons already 
given the reverse is generally tnie of aneurisms. 

The bi •uit or murmur accompanies the pulsation, and is caused by 
tlie friction of the blood upon the margins of the opening or the 
mouth of the sac, and upon the coagulated or fibrinated contents, and by 
the ricoclietting and tumult of the blood after contact with the walls oi 
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the sac. Like pulsation, it is generally more distinct in recent than in 
old aneurisms. It is also sometimes rendered more distinct by eleva- 
tion of the limb, when the sac is partially emptied. In the case of 
large aneurisms we frequently observe the bruit most plainly when we 
place the ear or the stethoscope upon the course of the artery near 
where it enters or emerges from underneath the tumor. The bruit is 
generally louder and more rasping in fusiform than in sacculated 
aneurisms. 

The symptoms which characterize a dissecting aneurism are seldom 
sufficient to enable the surgeon to form a diagnosis during life. 

Most of the cases have occurred in advanced life, and were associated 
with disease of the heart ; and in a few examples the occurrence of the 
primary rent has been announced by a sudden pain, by a diminution 
of pulsation in the branches of the artery affected ; by coldness, and 
partial loss of sensation and of motion. In some cases, also, there has 
been observed characteristic murmurs. 

Other symptoms pertain to aneurism, according as it is situated in 
one or another portion of the body, and according to its size and com- 
plications ; but these are in most cases due alone to pressure, or to 
encroachments upon other organs, and are common to all forms of mor- 
bid growths. One of the most interesting of these special signs is the 
loss of voice, or the hoarseness and spasmodic respirations caused by 
the pressure of a thoracic aneurism upon the recurrent laryngeal nerve, 
and which has, in some cases which have come under my notice, fur- 
nished the earliest reasons for suspecting the existence of an aneurism. 
In a case of aneurism of the innominata recently presented in one of 
my wards at Belle vue, death was plainly due to a spasm of the rima 
glottidis caused in this mannei% 

Spontaneous Cure of Aneurisms. 

A spontaneous cure of an aneurism is an infrequent event. I cannot 
say that such a case ever came under my notice, but numerous well- 
attested examples are recorded. 

The spontaneous cure may be brought about in several ways. The 
pressure of the aneurismal tumor itself may obstruct the entering or 
emerging arterial current ; a fibrinous clot may become detached and 
block the artery as it emerges from the aneurism ; the aneurism may 
inflame, suppurate, and perhaps slough before it has attained sufficient 
size to cause death when its rupture takes place ; but by neither of 
these processes is the spontaneous cure most commonly effected. The 
usual method has already been intimated when considering the forma- 
tion and structure of an aneurism. The cure is effected in most cases 
by the gradual deposit of concentric layers of fibrinated "active" 
clot. Nearly all sacculated aneurisms exhibit a tendency to a sponta- 
neous cure by this method, but unfortunately all the conditions reqni- 



ANEURISM. 



205 



site for the nuifonn and steady deposit of the active clot o rer ali 
points of tlie circumference of the sac, and for its maintenance after 
the deposit has taken place, are so seldom present tliat a spontaneous 
cure by even this method rarely occurs, and can seldom be anticipated 
or hoped for. 



Treatment of Aneurism in general. 

The treatment of aneurism may be either general or local. Formerly, 
.ill thoracic and abdominal aneurisms were regarded as wholly beyond 
the reach of local treatment ; but during the last half century such has 
l)een the progress of surgery that even aneurisms of the ascending and 
descending aorta have been successfully treated by strictly surgical 
means. It is true, nevertheless, that in a large proportion of visceral 
aneurisms general treatment constitutes the only available and, per- 
haps, the most reliable resource. In most external aneurisms, also, 
general therapeutics properly applied may contribute eventually to the 
Buccessful result of the local measures. 

General Treatment. — It will facilitate our understanding of the 
process of cure by constitutional means, and greatly simplify our for- 
nuilas of treatment, if we premise the statement that our piirpose is to 
imitate as nearly as possible the process by which a spontaneous cure is 
most often effected ; namely, to encourage the formation and mainte- 
nance of an active fibrinous clot. To this end we seek to diminish 
the force of the heart, to place the aneurismal sac at rest in a position 
best suited for the prevention of arterial engorgement and centrifugal 
pressure, and to modify the condition of the blood so as to increase its 
capacity and disposition to deposit fibrin. 

First in point of importance is absolute rest in the horizontal posture. 
The value of this means cannot be over-estimated. It is probable that 
in very many cases of reported cures by internal medication, bleeding, 
etc., where absolute rest was also enforced, the fortunate result was, in 
fact, mainly due to the latter. 

Bleeding and low diet constitute the essential elements in the treat- 
ment known as Valsalva's, which at one time had secured for itself an 
unequalled reputation. As often happens, the disciples of this method 
have never been able to accomplish as much as did their master ; a 
fact which will admit of two explanations : either the disciples possess 
less faith and observe less rigidly the rules and conditions of success, or 
the works, including the failures, of the master have not received a 
faithful record. 

^ alsalva, by repeated small bleedings and a descending scale of diet, 
hrong-ht his patients down gradually to a condition of such extreme 
aiifeniia that they were scarcely able to raise their arms in bed ; a pro- 
cess well calculated to abate the force of the heart, and at the same 
time to actually diminish the amount of blood-corpuscles and of albu 
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men, while the amount of fibrin in the circulation might not be sensibh 
diminished. Tlie relative proportion of the latter being therefore in- 
creased, the coagulability of the blood might be increased in the same 
ratio. Experiments, however, do not show that these results are uni- 
form, and it is far from being established that we can by this metbod 
regulate with any degree of certainty the amount of fibrin in the h](xA 
or insure its increased coagulability. 

Digitalis, veratrum, and aconite are suflSciently capable of controlling 
the action of the heart to suggest their employment as agents in the 
cure of aneurisms ; but they are all too capricious and unmanageable to 
permit their employment in adequate doses and for a sufiicient length 
of time. Notwithstanding a considerable amount of testimony in favor 
of these agents, it must be admitted that they are at the same time less 
eflficient and more hazardous than the method of Valsalva. 

Gallic and tannic acids, and the acetate of lead, have been employed 
in obedience to certain chemical theories, but they have hithei-to failed 
to secure for themselves such a reputation as would entitle them to a 
further trial. 

Recently a number of cases of thoracic and abdominal aneurisms 
ha,ye been reported as cured, and others as having been sensil)ly dimin- 
ished in size by the use of the iodide of potassium in doses varying from 
fifteen to thirty grains daily, and continued several weeks or months. 
Balfour, of Edinburgh, reports fifteen cases treated by this method, in 
twelve of which there was a sensible abatement of the size of the 
tumor, and several were cured. M. Bouillaud has had a similar expe- 
rience, having, by the use of this agent, in one case, effected a cure of 
a carotid aneurism. It will be prudent to reserve our opinion as to the 
value of this method until it has received the confirmation of further 
experience. 

Local Treatment. — The Ligature. In the use of the ligature for 
the cure of aneurism several modes have been practised, which may be 
described as follows : first, ligation of the artery close above and below 
the sac ; second, ligation near the sac but only on its cardiac side ; 
third, ligation near the sac, and only on the distal side ; fourth, ligation 
of the artery on the cardiac side, but remote from the sac. 

Each of these several methods possess certain advantages which 
authorize their occasional adoption ; but in a large majority of cases of 
true aneurism only the last of the four is at the present time employed. 

Ligation of the Artery close above and helow the Sac — Method of 
Antyllus. — This was the method of operating practised by iEtius, Paul 
of JEgina, Guy de Chauliac, and by most of the older surgeons. It was 
variously modified by different surgeons, and especially by Antyllus, by 
whose name the method is usually called. The operation of x\ntyllii8 
was as follows : Pressure being made upon the artery above the aneu- 
rism, to control as far as possible its circulation, the tumor was then 
incised freely, the clots turned out. and ligatures applied both above and 
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below the aneurism ; subsequently, when the ligatures had completely 
peparated, the aneurismal tumor itself, or whatever of it might remain, 
was dissected out. 

No one at the present time considers it necessary to remove the sac, 
Imt in other respects surgeons occasionally repeat to-day the operation 
of Antyllns. It is almost the only operation practised in cases of trau- 
matic aneurisms, as has already been shown ; but for several reasons it 
is considered inapplicable to true aneurisms, and to all varieties of 
spontaneous aneurisms. 

The extensive suppuration which inevitably ensued when this opera- 
tion was practised, in the case of large spontaneous aneurisms, often 
proved fat:d; gangrene of the limb was a frequent result, partly in 
consequence of the intense inflammation which was apt to follow, and, 
perhaps not unfrequently, in consequence of the inclusion of important 
veins and nerves in the ligature, which could not easily be avoided ; 
and finally, the most vital objection to the operation as applied to spon- 
taneons aneurisms was, that the atheromatous or otherwise diseased 
condition of the arteries in the vicinity of the aneurism rendered a sec- 
ondary haiinorrhage almost inevitable. 

In the case of spontaneous aneurism, however, occurring in the gin 
teal region, it is still considered by many surgeons quite as safe to at- 
tempt the application of the ligature in the wound as to search for the 
internal iliac. Mr. Syme has also within a few years employed this 
method in several examples of spontaneous axillary aneurism, with 
brilliant success. 

Ligation near the Sac hut only on its Cardiac Side. Metliod of 
Anel. — Having occasion to treat an aneurism in a missionary of the 
levant, Anel applied, on the 30th of January, 1710, a ligature to the 
brachial artery, immediately above the tumor and without touching 
the sac. Yelpeau has claimed for this operation that it was essentially 
the same as that subsequently introduced by Hunter ; but, as we shall 
hereafter see, Hunter applied his ligature remote from the aneurism, 
while Anel tied the artery indeed Avithout the sac, but yet so near as to 
expose the patient greatly to the hazards of a secondary haemorrhage. 
It is now well understood also that the ensuing pathological changes 
upon which the two operations rely for success are essentially different. 

Ligation near the Sac and only on the Distal Side. Method .of 
Brasdor. — Brasdor was the flrst to formally propose the application of 
the ligature in certain cases at some point below the aneurism ; but 
Deschanqjs was the first to carry it into execution. 

Briefly, it may be stated that the operation is seldom successful ; yet 
there are few surgeons of the present day, who have had a large expe- 
rience in the treatment of aneurisms, who have not seen cases in which 
this operation presented the only surgical alternative, at least so far as 
the ligature is concerned ; and I have myself seen at least two exam 
pies, one of which occurred in my own practice, in which Brasdor'f 
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operation has accomplished a complete cure. The limit of its appli 
cation, however, is to those cases in which, owing to the situation of tlie 
aneurism, the ligature cannot be applied accoi-dinjr to the 
Hunterian method. In the case of very large aiienrismg 
it is questionable also whether the application of the lig. 
ature upon the distal side will not sometimes eiidaiiirer a 
rupture of the aneurismal sac. 

Ligature ujpon the Cardiac Side and remote from the 
Sac. Method of Hunter. — Hunter made his iirst opera- 
tion according to the method wdiich now bears his name, 
in December, 1785. The point of distinction between the 
operation made by Anel, seventy -six years before, and that 
now for the first time made by Hunter, was simply that in 
the one case the ligature was applied near, and in the other 
case it was applied more or less remote from the aneurism. 
By this apparently insignificant change in the mode of 
procedure. Hunter introduced a new plan of treatment, 
the principle upon which its success depends being essen 
tially different from that of any other mode of which 
mention has yet been made. By the method of Anel, for 
example, it is the intention of the ligatui-e to suspend en- 
tirely the current of blood through the aneurismal sac, and 
thus to cause the formation of a clot. By the Hunterian 
method, the ligature being applied remote from the an- 
eurism, the intermediate collateral circulation at once es- 
tablishes a feeble current below the ligature, and the 
circulation through the aneurismal sac is not suspended, 
but only retarded ; a passive clot is not formed, or, to say 
the least, it is formed in less amount than by Anel's op- 
eration, while the sluggish current allows and encourages 
the rapid deposit of fibrin, and the consequent formation 
of what is termed the active or fibrinous clot. It is in 
fact an imitation of the process by which Nature accom- 
plishes a cure, and can more properly be compared to the 
modern method of cure by moderate compression made at 
some point on the cardiac side of the aneurism, than to 
Anel's method, which Yelpeau, Broca, and other French 
writers claim to be identical with that of the great English 
surgeon. 



H 



V 



The Author's 
Aneurism-Needle. 
FuU Size. 



General Instruct-OAS for Ligation in Aneurisms, according to the Hunterian Method. 

The instruments required for the ligation of arteries in continuity 
wall differ according to the point selected for the operation, the depth of 
the incision, and other circumstances. 

In most cases a knife, a pair of artery forceps, a couple of retractors, 
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and an ordinary aneiirisin-iieedle, ai'ined with a strong thread of silk, 
are all that is required. The aueurisin-iieedle -which I have used in 
nearly all my operations is the same which is found in niy pocket-case, 
and which is intended also to serve the purpose of a strabismus hook. 
The shaft is firmly fixed in the handle, and the distal extremity has a 
rather abrupt and short curve. The large curve given to the extremity 
of most aneurism-needles rather obstructs than facilitates their passage 
beneath the artery, except in the case of very large arteries. I have 
found no difficulty, however, when using my own instrument, in apply- 
ing the ligature to the subclavian artery and to the external iliac. A 
movable extremity is only required in the case of arteries very deeply 
situated. 

American surgeons generally use the aneurism-needle invented by 
Drs. Parrish, Ilartshorne, and ITewson, of Philadelphia, and still further 
modified by Dr. Mott, and which is known as the " American aueu- 
rism-ueedle." 

Fig. 44. 



Fig. 45. 




American Aneurism-Needle. 



Tla^nng sometimes experienced difficulty in the use of the American 
aneurism-needle on account of the liability of the extremity to become 
loosened and turned in the wound, a medical student, whose name I 
have forgotten, undertook to have this objection remedied, and he sub- 
sequently brought to me fi-om Mr. Tiemann an instrument illustrated by 
the accompanying woodcut, and which, borrowing the suggestion from 
M. Seutiu, I shall call the movable immovable aneurism-needle. 



Fig. 46. 




Movable Immovable Aneurism-Needle. 



The instrument may be constructed of any size and form, to suit the 
taste of the operator. Like the American needle, it is composed of 
two sections ; the lower or curved section being furnished with two 
14 
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eyes, one for the reception of the ligature, and the other for tlie re 
ception of the hook employed for the purpose of steadying the lower 
section, while the upper end, or shaft, is being unscrewed, and for the 
purpose of withdrawing the lower section, with the ligature attached. 
The shaft is perforated and receives a steel rod, furnished Avith a button- 
head for the convenience of turning it. The lower end of the steel 
rod terminates in a male screw, and is destined to work iu a female 
screw in the upper end of the lower section. The upper section, or 
shaft, is provided at its lower end with two triangular teeth, and the 
upper end of the lower section with two corresponding triangular 
depressions. 

The two portions being adjusted to each other, the screw is pro- 
jected, and with one or two turns effectually locked. After the point 
of the needle has been passed beneath the artery, and while it is held 
by the hook, a couple of reversed turns of the screw again disengage 
the extremity. 

The ligature almost universally employed by surgeons in this opera- 
tion is a strong silk thread, of the size generally used by harness 
makers. 

The following simple rules of procedure given by Dr. Yalentine 
Mott, after an almost unequalled experience in the treatment of aneu- 
risms by the ligature, comprise nearly all that needs to be said. My 
own not very limited experience confirms the value of the principles 
he attempted with so much clearness and emphasis to teach. 

"We would ad\ise all who tie large arteries to bear- in mind, that 
after the edge of the muscle is laid bare, which is the anatomical guide 
or landmark for the relative situations of the artery, very little im 
should he made of the Jmife. 

"■ "With his fingers, or the handle of the scalpel, the surgeon can rea- 
dily separate the parts so as to fully expose the artery. In this way he 
will be much ""ess troubled with the oozing of blood, from cutting the 
small vessels, and thereby better enabled to see the principal trunk 
more distinctly. 

"With the parts held asunder with curved spatulas, the surgeon 
now seizes the filamentous structure with the forceps, and raises it fi'om 
the artery. He then cautiously divides the structure perpendicularhj. 
and ujpon the anterior surface of the artery only, and should n£i'(f 
dissect or use the edge of the knife on the sides of the artery, M 
troduce the handle of the Jcnife, and separate the structures from tk 
artery on each side, only denuding the vessel to an extent snffwientto 
allow the hook to Repassed around it. 

" This rule we believe to be most important, as by using the edge o| 
the knife on the sides of the artery we endanger fi-equently the divi- 
sion of branches, as most of them are given off laterally ; and the lioff 
of blood when they are divided, obscures and interferes very muc'' 
with the beauty and neatness of the operation. 
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" Denuding the artery, also, to any considerable extent, of its fila- 
mentous structure must, by robbing the vessel of its connecting me- 
dia, always be adverse to the salutary changes which we expect from 
the ligature." ' 

When introducing the ligature, the point of the hook must always be 
carried ])etwceu the artery and the accompanying vein, so as to avoid 
the inclusion of the latter. One ligature is sufiicient ; and as a rule it 
irt advisal)le to apply this near the upper angle of the wound made in 
the sheath. Before tying the artery it should be lifted slightly with 
the \oo\) of the ligature in order to make sure that nothing but the 
artery is included. The ligature must then be tied firmly upon the 
arterv, and one end being cut away, the other must be left hanging 
from the wound. The wound is now to be closed by a few stitches, if 
necessary, or by short and narrow strips of adhesive plaster. The 
limb must be laid in an easy, horizontal position, surrounded with 
masses of cotton batting to encourage warmth and circulation. Under 
no circumstances ought a bandage or adhesive strip to be applied which 
will in any degree interfere with the free course of the blood through 
the limb. 

For some time I have been in the habit of using instead of the han- 
dle of the knife or the fingers, as recommended by Mott, somewhat 
l)lnnt instruments, made expressly for the purjDose of displacing the 
tissues where it is inconvenient or unsafe to use the knife. The iiistru- 
ments, some of which are illustrated in the accompanying woodcuts, 
are supported by firm handles, and have various forms, but all are 
more or less flattened at the extremities, so that they may be easily 



Fig. 47. 




Side View. 
Instruments for Dry Dissection. 



' Vdpeairs Operative Surgery. First Amer. Ed., with notes by Valentine Mott, M.D. 
ol- 2, p. 301. 
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insinuated between the filaments of areolar or muscular tissues. The 
handle of a knife is not always of an appropriate form and size, and in 
using it the surgeon exposes his hand to be cut by the blade. The 
instruments which I have substituted may be appropriately termed 
instruments for dry dissection. 

Recently, Dr. Howard, of this city, has called the attention of the 
profession to a series of very interesting observations and experiments 
made by himself, and which are intended to illustrate the advantages 
of a new method of ligating arteries in cases of aneurisms.' 

Dr. Howard believes that he has taken one step farther than is 
reached by the Ilunterian method, toward an imitation of the process 
of nature in the closure of arteries ; in fact, that by this method is 
attained directly what has been hitherto accomplished more indirectlv 
by graduated pressure. He speaks of his new method, therefore, as a 
modification of " indirect pressure," and as only a " substitute " when 
for any reason the latter is impracticable. 

His mode of procedure is as follows : A medium-sized silver wire 
is selected, not so large as to be clumsy, nor so small as to cut. With 
this the aneurism needle is armed, and the wire is passed beneath the 
artery, with as little disturbance of the surrounding tissues as possible. 
In his earlier experiments he applied the ligature, as is usually done, 
within the sheath, but later experience has taught him that it is better 
to include the sheath, since by this method the nourishment of the 
arterial coat is less endangered, and the absorption of the extenial 
coat of the artery is postponed or avoided. 

One single turn of the wire is then made as in the first step of an 
ordinary knot, and with the index-fingers the loop is slowly tightened 
until, by the abatement of the pulsation upon the distal side, it is ascer- 
tained that the force of the current is sensibly diminished. The ends 
of the wire are then firmly reversed and cut off, and the short project- 
ing ends turned down. The wound is afterwards closed neatly, and 
all proper measures employed to secure union by adhesion. The 
history of his cases shows that the noose of wire becomes speedily 
encysted, and that in all cases it remains without causing any future 
inconvenience. 

Notwithstanding the labor which Dr. Howard has devoted to these 
investigations, and the care which he has taken to exclude all sources of 
error, it would be premature at the present moment to pronounce a de 
cided judgment upon the merits of his procedure, except, perhaps, to 
say that he certainly lias presented us with a new and valuable resource, 
whicii would seem to be especially applicable to those cases in which it 
is found impracticable to apply the ligature remote from the aneurism. 

' Treatment of Anewnsm, with Experiments for the Closure of Arteries bjj n '^^ 
Method, by Benjamin Howard, A.M.,M.D., late Professor of Clinical and Operative 
Surgery, Long Island Medical College. Prize essay, Transactions AiTierican Me^ 
Association, 1870. 
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For myself I am disposed to regard the method as not so mneli a substi- 
tute for indirect pressure, or for the Ilunterian operation, as for the 
()])erationof Ancl, wliich latter has hitherto been our principal resource 
in the case of aneurisms situated along the borders of the great visceral 
cavities, but which operations, for reasons already snfiiciently explained, 
have never furnished the most satisfactory results. 



Treatment of Aneurisms by Instrumental Compression. 

Tliere has probably been no period of time, since surgery has been prac- 
tised as an art, that pressure has not been applied, in one way or another, 
for the cure of aneurismal tumors. It is scarcely worth while, therefore, 
to attemjit to trace the origin of the practice, or to notice the modifica- 
tions wliich have been suggested by different operators. The methods 
now universally adopted are, as has already been stated, imitations of 
the process by which nature most often effects a cure. The Hunterian 
method of applying the ligature encourages the formation of the 
lamellated or active fibrinous clot, but it may and sometimes does happen 
that a soft or passive clot is formed instead ; a result which endangers 
sloiio;liing of the tumor, or Avhich, to say the least, renders the cure less 
probable. We have seen that sloughing with secondary haemorrhage 
are the chief sources of mortality in the operation practised first by Anel. 
By indirect graduated pressure, applied in the course of the artery sup- 
plying the aneurismal tumor, the force of which pressure is only suffi- 
cient to al)ate the circulation without arresting it entirely, the conditions 
most favorable for the deposit of fibrin in the sac, and for a permanent 
cure, are supposed to be attained. Indeed it is observed that in many 
cases intermittent pressure, applied at short intervals and for only a brief 
period, has proved sufficient to cause a moderate fibrinous deposit ; and 
that, the process having been once begun, it has continued to the com- 
plete solidification of the tumor, without further surgical interference. 

To the Dublin surgeons, Drs. Todd, Hutton, Tuffnel, Carte, and 
especially to Dr. Bellingham, we are indebted for this important addi- 
tion to our surgical resources in the case of aneurisms, and for very 
nuich of our present knowledge of what constitutes the basis of success 
in this and in other methods of treatment. The discovery may be said 
to date from about the year 1842. 

Most of the cases hitherto reported as treated by this method were 
aneurisms of the lower extremities, especially popliteal aneurisms. I 
shall thei'cfore explain the mode of applying mechanical pressure in a 
case of aneurism of the lower extremities. The reader will find no 
difficulty in modifying the plan of procedure to suit other examples. 

The " coni])ressor " employed in these cases differs from the ordinary 
tourniquet in not being allowed to press upon the entire circumference 
of the hiuh; and in the construction or duplication of the pads and 
screws, so that the direction, point, and force of the pressure may be 
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varied at discretion and easily. Carte employs an instrument in wliiel, 
elastic bands are substituted for screws. In some cases surgeons have 
preferred to employ two compressors at tbe same time, applied at dif- 
ferent points in the course of the artery, in order that by tlieii- alternate 



Fig. 51. 




Carte's Compressor. Gibbons' Compressor. 



relaxation and tightening the skin may be relieved from the effects of too 
long continued pressure. Dr. Gibbons, of Philadelphia, employed three, 
sui)ported upon a wide, long concave steel plate, and which were ren- 
dered adjustable by fenestra? and screws. 



Fig. 5.3. 




May's Compressor. 



Before applying the instrument the hair should be shaven from those 
])ortions of the limb \yhich are to be subjected to pressure, and the whcle 
limb should be carefully bandaged from the toes upward. A\Tieretli<; 
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l)andage covers the aneurismal tumor a soft cotton or air pad should be 
interposed. 

Pressure must be made in the direction of the bone ; at first pretty 
liruily, in order to ascertain the amount required to cause complete 
arrest of the circulation ; and then it must be gradually slackened until 
the circulation is partially re-established. As to the precise amount of 
pressure, much will depend upon the tolerance of the patient, and its 
effect upon the tumor and upon the limb. When it becomes quite pain- 
ful, or the limb grows osdematous, it must be relaxed, or the point of 
pressure must be changed. 

The period required for the accomplishment of a cure varies from a 
few hours or days to several weeks or months. The average period of 
treatment in 24 cases of popliteal aneurism, reported by Mr. Hutch- 
inson as having been cured, was 19 days ; one of these cases, however, 
was under treatment eight months. But in the 99 cases collected by 
Broca, the average period of successful treatment was only 15 days. 

The ratio of success has varied considerably in the different statis- 
tical reports. In Ballingall's report of 25 cases, made in 1847, most of 
which were treated in Ireland, there was but one failure. No similar 
success has been recorded by any other surgeon. Of 40 cases of popliteal 
aneurism treated by pressure, reported by Mr. Hutchinson, 22 were fail- 
uics ; but in a later report, made by the same gentleman, there were 
only 14 failures in 39 cases. 

It is believed by the more zealous advocates of this plan that the 
dangers incurred are less than by any other; that the cure, when 
wrought, will be on the average as speedy ; and that inasmuch as it en- 
courages collateral circulation, if the ligature has finally to be applied, 
there will be less danger of gangrene of the limb. 

Possibly this may be all true as stated, but it does not yet appear to 
have been very conclusively proven. Mr. Syme was not convinced 
that compression, as a rule, possessed any advantages over the ligature; 
and niy own experience convinces me that it is by no means so certain 
a remedy ; and that it is in most cases a much more tedious and often 
a xQij painful process. Nor is it so free from danger as has sometimes 
been represented. One case is reported in the Medical Times for 
1860, in which the pressure caused a speedy and fatal rupture of the 
sac ; and other cases have come under my notice in which the life of 
the patient seemed to be endangered by the rapid increase of the 
tiunor, and by the enormous swelling of the limb, ensuing upon the 
most carefully adjusted pressure. 

Mr. llol nies thinks, and others have repeatedly affirmed the same, that 
pressure in almost all cases places the disease under more favorable con- 
ditions for cure, provided the ligature has finally to be applied. It would 
seem that, in so far as pressure tends to improve the collateral circula- 
tion, this statement ought to be true; but then it is apparent, from the 
congestion and (jedema which so often accompany the treatment, that 
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the limb is not always placed in the most favorable condition for the 
restoration of collateral circulation ; and I have to relate that, in one 
instance at least, after a fair trial of compression during several weeks, a 
resort to the ligature caused gangrene of the limb, and finally the death 
of my patient. Moreover, the difficulty of making an operation, cer- 
tainly a matter of some account, is always sensibly increased wheu cne 
has to cut through tissues already infiltrated and swollen with inflam- 
matory effusions, w^liich are the inevitable results of pressure made for 
any considerable length of time. 

The cases in which instrumental pressure especially merits a trial 
are : first, those in which there are present decided cardiac complica- 
tions ; second, those in which the simultaneous or consecutive occur- 
rence of aneurisms in various parts of the body indicates general athe- 
roma ; third, all cases occurring in constitutions greatly enfeebled from 
any canse ; and fourth, in those examples in w'hich, for any reason, 
the ligature or other methods are inapplicable. It is especially adapted 
to the cure of aneurisms occurring in the popliteal space, or at any 
point of the limb below the middle of the thigh. 

There can be no valid objection to a brief trial of this method in any 
other case which may be presented ; but only with the view of deter- 
mining whether it may not be possible in a very shoi-t space of time to 
initiate the process of defibrination of the blood contained in the sac, 
after which the process may continue until solidification is effected.' 

Treatment of Aneurisms by Digital Compression. 

According to his own statement, Prof. Vanzetti, of Padn a, employed 
digital compression in the treatment of a popliteal aneurism at the hos- 
pital of Karkof in Russia, in 1846. Pressure was continued two days, 
and then finding this measure unsuccessful he resorted to the ligature. 
No account of this operation was published until 1858. 

In the year 1847 Dr. Jonathan Knight, Professor of Surgery in Yale 
College, New Haven, made the first successful experiment with digital 
compression, a full accoimt of which was published in 1848." 

Dr. Knight's patient was a mulatto man, aged 48. A popliteal an- 
eurism had existed several months, and was of very large size. The 
limb was painful and oedematous. An attempt was first made to cure 
the aneurism by instrumental pressure ; and for this pui-pose a variety 
of instruments were employed and successively laid aside, namely, the 
" hoop tourniquet," the " caliper-shaped instrument," and the common 
tourniquet, guarding, in the latter case, against the pressure of the 
strap by enclosing the limb in a thick case of sole-leather. How- 

' Note. — Murray, of Newcastle-on-Tyne, has cured an aneurism of the abdominal 
aorta by " complete" pressure, made on the cardiac side during five hours, the patient 
being anesthetized. Moxon and Durham, of London, were equally successful after 
ten and a half hours' compression ; and Levis, of Philadelphia, has in the same way 
cured an aneurism of the external iliac m five hours and a half. 

^ Transac. American Med. Assoc. for 1848, p. 109. 
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ever often the position of the pads were changed, and whatever appa- 
ratus was employed, so much pain was caused that it invariably had to 
be suspended, or so far relaxed within an hour as to render it ineffi- 
cient. At the expiration of eight or ten days of persistent efforts, noth- 
ing had been accomplished, and Dr. Knight, with the concurrence of 
the patient's physician, determined to try " manual pressure." To ac- 
complish this a number of students were procured from the medical 
class, who relieved each other every half hour, or as often as they might 
experience fatigue. Pressure made by the thumb or fingers upon the 
artery as it passed over the pubes was found to be sufficient to arrest 
the pulsation in the tumor, and this was directed to be kept up as near- 
ly continuously as possible. No pain of consequence was experienced 
during the first five or six hours, nor at any time was the pain such that 
it was not relieved by the eighth of a grain of morphine once or twice 
repeated. At the end of eight hours pressure was suspended. The 
temperature of the limb was found to be diminished, and its size sen- 
sibly reduced, but the pulsation of the tumor returned as before. At 
the twentieth hour, upon suspension of the pressure, pulsation could not 
lie felt in the tibial arteries, but no other changes had occurred. Treat- 
ment was resumed ; and forty hours after pressure had first been ap- 
plied it was again suspended, when it was ascertained that the tumor 
had ceased to pulsate ; it was reduced one-third in size, and felt firm 
under direct pressure. Pulsation in the femoral artery could not be 
felt below Hunter's canal. Several anastamosing branches, and espe- 
cially one passing over the inside of the knee, could be distinctly felt 
enlarged and pulsating. No farther treatment, except rest, was em- 
ployed, and four months later the tumor had nearly disappeared. 

I have given a report of this case somewhat in detail because it illus- 
trates the usual history of successful operations by the method of digi- 
tal compression ; and because some writers have seen fit to give to 
Prof. Vanzetti the credit at least of having first " fixed the attention of 
European surgeons " to the value of this method. Vanzetti did not, as 
we have seen, publish any account of his practice until ten years after 
Dr. Kniglit's case was reported in the Transactions of the American 
Medical Association. 

During the same year in which Dr. Knight's case was publishefl, his 
example was followed by Drs. Parker and Wood of this city, and in' 
the succeeding years by several American surgeons. If the attention, 
therefore, of European surgeons was not sufficiently called to the value 
of this method at an earlier day it was because they did not read our 
lournals, and did not know what was being done on this side of the 
Atlantic. It was certainly no fault of ours. 

Free from many of the objections which pertain to instrumental 
compression, digital compression is deserving a trial in almost any case 
of aneurism in which the position and size of the artery will permit 
eulKcient pressure to abate sensibly the force of the circulation. 
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Of twenty-three cases treated by digital compression, collected and 
tabulated by Dr. S. W. Gross, of Philadelphia,' fifteen were cured. 
Two of these were arterio-venous. In two cases of inguinal aneurisms 
the compression failed ; and, as a rule, it may be stated that pressure 
of any kind cannot be made effectively above the pubes. 

As to the period usually occupied in successful digital compression, 
it has varied from a few minutes to several days. Mr. Hart says that 
in a record of 19 cases the average period of pressure was not over 48| 
hours, spread, liowever, over a variable period of time, owing to iuter- 
missions of the pressure. 

Treatment of Aneurisms by Flexion. 

This ingenious and simple modification of pressure applied to the 
cure of aneurisms was first successfully practised by Ernest A. Hart, 
Surgeon to the West London Hospital.'' It has been found applicable 
to aneurisms situated in the popliteal space, and in the bend of the 
arm. Those cases are best suited for a trial of flexion in which the 
aneurism is small and free from complications, and which arise from 
the superficial surface of the artery. 

In the case of a popliteal aneurism a bandage is applied fi'oin the 
toes to near the knee, from whence it is passed to the thigh, and the 
limb is thus secured at an acute angle. The thigh is then bent upon 
the pelvis, and the knee made to rest upon a pillow. If the amount of 
flexion necessary to obliterate pulsation in the tumor causes much 
pain, as I have seen happen in some cases in which I have resorted to 
this method, the flexion must be diminished and moderate digital or 
instrumental pressure may be employed as adjuvants. 

In Mr. Hart's first case the cure was complete in four days ; but in 
most of the cases reported, a longer time has been required for success- 
ful treatment. 

Treatment of Aneiirisms by Manipulation. 

Mr. Ferguson, of King's College, London, attempted, in 1852, the 
cure of an aneurism of the right subclavian artery by a method which 
he terms " manipulation." The mode of procedure is essentially as 
follows : The tumor is compressed by the hand or fingers until its fluid 
contents are expelled, and then the walls are forcibly rubbed upon each 
other, or otherwise forcibly manipulated, with a view of thrusting some 
portion of its fibrinous clot into the channel of the emerging arteiT 

This method has not hitherto met with much favor with the profes- 



' North Amer. Med.-CMr. Review^ Jan., 1859. 

^ London Med.- Chir. Trans., vol. xlii., page 205: Holmes' Surgery, 1st ed., vol 
p. 425. 
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6ion, notwithstanding that several successful experiments have been 
reported, including the very satisfactory case of femoral aneurism cured 
by Dr. Blackman, of Cincinnati.' The force required to dislodge the 
fibrin exposes the patient to the danger of a rupture of the sac, and it 
is not possible always to j^revent the escape of the clot in the direction 
of other channels than the emerging artery. Esmarck reports a case in 
which pressure upon an aneurism of the common carotid caused a fatal 
embolism. Mr. Teale relates a similar case in which the fatal result 
was brought about by repeated manipulation made for the purpose of 
estabHshing the diagnosis. 

Even Mr. Ferguson's success, in the tw'O cases reported by him, was 
not very encouraging. They were both subclavian aneurisms. The 
firet was only partially successful, the patient dying eight months later 
from a rupture of the sac. In the second case hemiplegia immediately 
ensued upon the first manipulation, and the final cure took place at sc 
late a day that some doubt must exist as to whether it ought to be 
attributed to the manipulation alone. It must be stated, moreover, that 
in Dr. Blacknian's case a tourniquet was applied above the aneurism 
after the manipulation had been made. 

Treatment of Aneurisms by Injections. 

This method, first practised by Monteggia in 1813, proposes to estab- 
lish a clot in the aneui-ismal sac through the agency of certain coagu- 
lating agents. For this purpose surgecms have suggested acetate of 
lead, acetic acid, tannin, and several other vegetable and mineral styp- 
tics, but the perchloride of iron has generally received the preference. 
None of these agents, hovve\'er, are capable of producing anything 
more than a soft or passive clot. 

The special dangers to which the method by injection is liable are 
displacement of the clot, with all the grave accidents which ordinarily 
ensue upon embolism, inflammation, suppuration, with gangrene of the 
sac and of the adjacent structures. 

The first of these dangers can only be avoided by pressure sufiicient 
to obliterate the arterial canal, made both above and below the aneu- 
nsmal sac. The second must continue to exist until a coagulating 
agent can be found which is not at the same time irritating. 

Treatment of Aneurisms by Galvano-puncture. 

Electricity, in its application to the treatment of disease, has always 
experienced the most extraordinary vicissitudes in public favor, and in 
Its application to the treatment of aneurisms the same violent changes 
of oi>inion may be observed. For the latest revival of its reputation we 



' Western Lancet^ June, 1857. 
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are especially indebted to the success and writings of M. Pctriqiiin. 
Its triumphs are to-day numerous. Among the most favorable statisti- 
cal results are those collected by Dr. A. M. Hamilton, which present 
forty-eight cures out of ninety cases in which galvano-puncture was 
employed.' I have seen it employed twice ; once in the case of an 
aneurism of the abdominal aorta, and once in a femoral aneurism ; and 
ill each instance with no favoi-able residts. The latter of these cases 
has not been published, and it is quite probable that a large proportion 
of the failures are unrecorded. 

There is another view of the subject which ought to have great 
weight in determining the value of these statistics. The cases reported 
were, with few exceptions, examples of aneurisms of the extremities, 
and at the present day it is generallj' admitted that such aneurisms are 
most successfully treated by the ligature. According to Keyes, who, 
in connection with the report of a case of abdominal aneurism treated 
by himself by galvano-puncture, has written an excellent paper on this 
method of treating aneurisms, of twenty-three cases of aneurisms of the 
tlioracic aorta, treated by galvano-puncture and tabulated by Luigi 
Ciniselli, oidy six are reported as cured ; of these six, three relapsed. 
No reports were z'eceived from the remaining three at a later period 
than nine and a half months after the operations were made. Upon 
aneurisms of the abdominal aorta only two experiments have been made 
by galvano-puncture — one by Dr. Felice Dell'Acquia, reported in 1830, 
and one by Dr. Keyes, in March and April last, at the Charity Hospi- 
tal. Both were unsuccessful. Dell'Acqnia's patient died on the table; 
Dr. Keyes' patient survived the first operation one hundred and nine 
days, and the last seventy -five days, the operation having been repeated 
three times in all. At the autopsy of Dr. Keyes' patient no clot was 
found in the aneurism al sac* 

The object of the electro-galvanic treatment is to produce a gradual 
deposit of fibrin, but experience has shown that this is not always, nor 
indeed generally, attained ; on the contrary, if coagulation is induced 
at all, it is by the formation of a soft clot in the majority of cases. 

The patient is therefore exposed to the danger of embolus, very nearly 
to the same extent as where injections are employed, and the same pre- 
cautions are requisite, such as pressure above and below the tumor, if 
we would avoid altogether the dangers of these fatal accidents. Nor 
is the method wholly exempt from the dangers incident to intlamma- 
tion of the sac, and of the adjacent tissues. Hart says, in Holmes' Sur- 
gery, that of forty-three tabulated cases, thirteen have been the subject 
of grave accidents, and the remaining thirty of slight accidents. 

Beard and Rockwell, in their excellent treatise on " Medical and Sur- 



' First Thesis Prize, College of Physicians and Surgeons, 1870, p. 14. 
^Practical Electro- T her apeutks ; Galmm-pimcture in Abdominal Aneurisms, etc., by 
E. L. Keyes, M.D., N. Y. Med. Jour., Dec, 1871. 
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^ical Electricity," state that the electrolytic treatment of aneurism re- 
quires from five to twenty cells. They advise, indeed, that we shall 
not commence with the full power of the current, but that only one oi 
two elements be employed at first, and that we gradually increase the 
lumiber until the desired number is reached. 

Two or three needles, properly insulated, and connected with the 
neijative pole, must be introduced into the aneurism, M-hile a sponge 
electrode, connected with the positive pole, is applied to the surface 
near by. 

The period of time occupied in each seance is usually from five to 
forty-five minutes ; and at proper intervals this may be required to be 
repeated four or five times, although one seance has sometimes proved 
sufficient. Some operators prefer to employ for the electrolytic treat- 
ment of aneurisms the positive pole, while others have observed the best 
effects from the simultaneous introduction of both. The pain caused 
l)y the operation is usually such as to demand the use of an anaesthetic. 

Section 2. — Special Aneurisms, with Anatomical Instructions 
Foii THE Application of the Ligature in Various 
Regions of the Body. 

Radial Artery in the Lower Third. 

The radial artery lies at this point between the flexor carpi radialis, 
and the supinator longus. The venje comites lie closely upon either 
side, and the radial nerve quite remote on the radial side. 

Operation. — The hand being held supine, an incision two inches in 
leug'tli is made on the radial side of the fiexor carpi radialis. The 
integument and aponeurosis being laid open, the artery is at once 
brought into view. 

Ulnar Artery in the Lower Third. 

Easting upon the flexor profundus, the ulnar artery in this portion of 
its course is covered by both the superficial and deep fascise, and also 
by the radial margin of the tendon of the flexor carpi ulnaris, which 
latter constitutes the guide to the artery. The vense comites lie in 
close connection on either side of the artery, and the ulnar nerve a 
little behind and to the ulnar side. 

Operation.— While the hand is held in the supine position, an 
incision, two inches in length is made along the radial border of the 
tendon of the flexor carpi ulnaris, and while the tendon is drawn 
slightly to the ulnar side, the incision is continued until the artery ia 
exposed. In order to avoid the inclusion of the nerve in the ligature, 
It IS best to introduce the aneurism needle from the ulnar side, between 
the nerve and the artery. 
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In the uj)per part of the forearm^ both the radial and idnar artcrip!! 
are so deeply situated that the attempt to apply the ligature is very apt 
to do serious injury to the muscles and other structures, and, except in 
case of a direct wound of one of these arteries, the ligatui-e is seldom 
applied in this region. 

Brachial Artery at the Bend of the Arm. 

At the bend of the elbow the tendon of the biceps constitutes the 
most important guide to the bi'achial arteiy. The artery occupies the 
centre of a triangle, two sides of which are formed by the supinator 
longus and the pronator radii teres, resting upon the bracihialis anticus. 
The median nerve lies from one-quarter to half an inch to the ulnar 
side. 

Operation. — The arm being extended, an incision is made two and 
a half inches in length, near the ulnar margin of the tendon of the 
hiceps, leaving the median basilic vein to the radial side ; the aponeu- 
rosis is then divided, and the tendon of the biceps exposed. To the 
ulnar side of the tendon, the artery with its small, venous satellites, 
will be seen. The forearm should now be flexed to remove the tendon 
of the biceps from the artery, and the ligature passed from the ulnar 
side. 

Brachial Artery in the Middle of the Arm. 

The brachial artery lies at first, in its course downwards, on the 
inside or ulnar margin of the coraco-brachialis ; then on the inside of 
the biceps, which covers it a little in muscular subjects. The median 
nerve is in front of the artery, above, and rather to its outer side; 
about the middle of the arm it crosses the arterj" completely, and near 
the elbow it is upon the inner side. The artery is accompanied by its 
two satellite veins, with the internal cutaneous ner^e in front. The 
ulnar nerve is, in the lower part of the arm, at some distance to the 
inner side. The muscnlo-spiral nerve is posterior to the artery. 

Operation. — Extend the arm to a right-angle with the bodj, and 
hold it firmly supinated. The skin must then be divided along the 
internal margin of the biceps, to the extent of two or three inches ; the 
fascia being carefully laid open, the median nerve will be at once 
brought into view as a large white cord. Pushing both the nerve and 
the biceps a little to the outer or radial side, the artery and its ven» 
comites will be seen. Flexing the forearm, the vessel will be now 
more completely isolated, and the ligature can easily be passed from 
the radial side, between the median nerve and the artery. 

Brachial Artery in its Upper Third. 

The arm beiftg held in the same position as for ligation in the 
middle third, an incision is made along the inner maro-in of the coraco- 
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bi-acliiiilis, when the artery will be foiind lying between the median 
and ulnar nerves, the former on its radial and the latter on its nlnar 
side. In dividing the superficial fascia, care should be taken not to 
Avonnd the basilic vein whicli sometimes runs upon the surface of the 
artery as high as the axilla. 

Subclavian Artery. 

The subclavian artery is divided by surgeons into three portions, 
named, respectively, the first, second, and third surgical divisions. The 
fii'st comprises that portion of the artery situated between its origin 
and the inner mai-gin of the scalenus anticus ; the second is that por 
tion which is behind the scalenus anticus ; and the third is that por- 
tion between the outer edge of the scalenus anticus and the lower 
marfriu of the first rib. 

Subclavian Artery in its Third Surgical Division. 

The subclavian artery passes downward after emerging from be- 
tween the scaleni, and its pulsation can usually be felt most distinctly 
when the clavicle is depressed, and at a point above its npper margin, 
midway between its two extremities. It is at this point that it will 
be found generally most convenient and most safe to apply the ligature. 
The anatomical guides which I have been accustomed to give, differ in 
some respects from those usually described by surgical and anatomical 
writers; They are as follows : — 

Tlie approaches to the artery are through two well-defined triangles, 
one superficial and one deep-seated. The first, or supra-clavicular tri- 
angle, is formed by the sterno-cleido-mastoid, the omo-hyoid, and the 
clavicle. The second, by the scalenus anticus, the brachial plexus of 
nerves, and the first rib. The latter triangle is quite small, and era- 
braces the artery closely. 

Operation. — The patient lying supine, with the shoulder well de- 
]ircsscd by an assistant, an incision three inches in length is made over 
tlie superior border of the clavicle at its middle, dividing the integu- 
ment, the platysma myoides, and, if necessary, the borders of the 
trapezius on the one hand and of the sterno-cleido-mastoid on the 
other. From this point the operation may usually be completed by the 
finger-nail, or by the instrument devised by myself and described in 
the preceding pages, guided alone by the pulsations of the artery. 
The external jugular vein, if exposed by the incision already made, 
nnist be seized by a blunt hook and drawn inwards ; the finger ia 
then to be placed upon the tubercle of the first rib, which corre- 
sponds to the internal border of the scalenus anticus, and while it 
rests in this position as a guide, the aneurism needle must be gently in- 
Binnated beneath the artery, taking care not to include any portion 
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of the brachial plexus of nerves as it emerges upon the opposite 
side. 

Subclavian Artery in the Second Surgical Division. 

This operation is seldom made, on account of the danger of wound- 
ing the phrenic nerve, and for other anatomical reasons. 

Operation. — The primary incisions are the same as in the case ol 
the third surgical division, except that the knife has to be carried a 
little father inwards. The costal tubercle being recognized, a director 
must be passed beneath the scalenus anticus, and its division effected 
from without inwards. The phrenic nerve, which lies in front of the 
scalenus and near its inner margin, can only be avoided either by not 
making the complete section of the muscle or by pushing the nerve 
aside. The internal mammary artery also lies immediately outside of 
the phrenic nerve, and is therefore liable to be cut. In some degree, 
both of these dangers may be avoided by cutting the scalenus half an 
inch from its attachment, and by dividing it slowly in order to see 
whatever is brought under the edge of the knife. Wlien the muscle is 
divided, the artery will be seen at once, and the needle can be passed 
from below upwards and inwards. 

Subclavian Artery in the First Surgical Division. 

On the right side this portion of the artery is short, and gives off six 
or seven considerable branches. Its anatomical relations are : in front, 
the skin, fasciae, platysma myoides, and the origins of the sterno-cleido- 
mastoid, the sterno-hyoid, and the thyroid muscles. It is crossed, also, 
by the pneumogastric, cardiac, and phrenic nerves, and by the internal 
jugular and vertebral veins ; behind, it is in relation with the recurrent 
laryngeal and sympathetic nerves. 

On the left side the artery is longer, and is situated more deeply. 
In addition to the anatomical relations of the right corresponding 
portion, the left has, in front, the pleura and the lung ; internally, the 
carotid, the oesophagus, and trachea ; and behind, the thoracic duct. 

Operation. — Dr. J. Kearney Rodgers, of this city, tied the left sub- 
clavian within the scaleni in the following manner : The patient 
l)eing placed in the position above described, an incision three inches 
and a half long was made through the slcin and platysma, on the in 
ner edge of the sterno-mastoid, terminating at the sternum ; this was 
met by another incision of two and a half inches, along the stemal ex- 
tremity of the clavicle; the flap was dissected, and the sternal and 
half the clavicular origin of the sterno-mastoid divided on a director, 
and the flap raised ; the deep fascia was then divided by the handle of 
the scalpel and the fingers, the dissection continued along the outer 
side of the deep jugular vein to the inner edge of the scalenus anticus 
muscle, to a point half an inch above the rib, to avoid the thoracic 
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duct • the phrenic nerve was detected and avoided, and the fingers, 
pressed to the hottom of the wound, discovered the rib, and then the 
artery ; the needle was then passed from below upwards. 

Innominata. 

The innominata is about one inch and a half in length, and bi- 
furcates nearly opposite the right sterno-clavicular junction. It is in 
relation, externally, with the pleura, right vena innominata, and right 
pueuraogastric nerve; belmid, with the trachea; in front and above, 
with the sternum and the origins of the stern o-hyoid and sterno-thyroid 
muscles ; below, with the inferior thyroid vein, and left vena innom- 
inata; and internally, with the carotid. 

Dr. Valentine Mott was the first to attempt the application of a lig- 
ature to this artery, in May, 1818. The patient died on the twent}'- 
sixth day, of secondary hemorrhage. Ilis mode of operation was as 
follows : The patient being placed on the back, the shoulders slightly 
raised, and the face turned to the opposite side, an incision three 
inches in length was made just above the cavicle, terminating over the 
trachea, and another incision, of the same length, extended from this 
|)oint along the inner border of the sterno-mastoid. The integument 
was dissected off, and the platysma divided ; the sternal and part of the 
clavicular portion of the sterno-mastoid were then divided on the 
director at the first incision, and turned outwards; the sterno-hyoid and 
tiiyroid were divided and drawn inwards, exposing the sheath of the 
carotid, par vagum, and internal jugular vein ; the par vagum was now 
separated from the carotid, and with the vein, drawn to the outside, 
while the artery was drawn towards the trachea, enabling the operator 
to expose the subclavian ; the innominata was now reached by separat- 
ing the cellular tissue, and the needle passed from below upwards and 
inwards. 

Since the date of this operation the ligature has been applied to the 
innominata twelve times, and in every instance unsuccessfully, until 
in 1864, when it was applied successfully for a subclavian aneurism 
by Dr. A. W. Sniythe, of New Orleans. Dr. Smythe, however, tied at 
the same time the common carotid one inch above its orio:in. Hsemor- 
rhage having occnrred on the fifteenth, thirty-third, and fifty -first 
days, Dr. Sniythe applied a ligature to the right vertebral on the fifty- 
fourth day, after which the recovery of the patient was uninterrupted! 
•I'ld complete. 

Primitive Carotid below the Omo-hyoid Muscle. 

The carotid artery in the first part of its course occupies what is 
known in regional surgery as the inferior carotid triangle ; which tri- 
angle is bounded in front by the median line of the neck, behind or 
If) 
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externally by tlie anterior margin of the sterno-cleido-mastoid, and above 
by the anterior belly of the omo-hyoid. The artery is covered by intecf. 
ument, the platysma myoides, the superficial and deep fasciae, the inner 
margin of the sterno-cleido-mastoid, by the stemo-hyoid and sterno 
thyroid muscles. Situated very deeply and enclosed within a common 
sheath lie the carotid artery, the internal jugular vein and the pueumo- 
gastric nerve ; the vein lying on the outer side of the arteiy on the 
right side of the neck, but overlapping or passing directly across it on 
the left side ; the nerve is between the vein and artery, posteriorly. 
Filaments of the descendens noni lie in front of the sheath, and to tlie 
inner side. 

Operation. — An incision, three inches in length, is made along the 
anterior border of the sterno-cleido-mastoid, commencing opposite the 
cricoid cartilage. The anterior border of the sterno-mastoid being ex- 
posed, it must be drawn outwards together with the middle thyroid 
vein. The sterno-thjToid and sterno-hyoid muscles must at the same 
time be drawn inwards, and the belly of the omo-hyoid exposed and 
drawn upwards. The deep cervical fascia being now laid open, the 
artery and vein enclosed in their common sheath will be exposed. 
Having opened the sheath, the needle must be introduced between 
the artery and vein, avoiding the pneumogastric nerve. Some care 
may be required also not to include the recurrent laryngeal and sym- 
pathetic nerves, and the inferior thyroid artery, all of which lie liehind 
the sheath. In case the ligature is applied in this region it should be 
placed as high as the circumstances will permit. 

Primitive Carotid above the Omo-hyoid Muscle. 

The superior carotid triangle is bounded externally by the sterno- 
cleido-mastoid, above by the posterior belly of the digastricus, and below 
by the anterior belly of the omo-hyoid. The primitive carotid, which 
divides into the external and internal carotids opposite the cornua of , 
the thyroid-cartilage, lies somewhat concealed by the margin of the 
sterno-mastoid, enclosed in a common sheath with the internal jngiilaf 
and the pneumogastic nerve, the vein IWng externally and the nerve 
on the same plane posteriorly, between the artery and the vein. The 
descendens noni is in front of the sheath near its inner margin. 

Operation.— The portion of the primitive carotid above the omo- 
hyoid is more superficial and accessible than the portion below; it is 
regarded, therefore, as the point of election, and especially have ope- 
rators chosen that point which is immediately above the omo- 
hyoid muscle. The patient is laid upon his bed with the shoulden 
elevated and his head turned to the opposite side. An incision three 
inches in lenc-th is then made along; the anterior border of the stemo- 
mastoid muscle, commencing opposite the cornua of the thyroid car- 
tilage. The superficial and deep fasciae are divided and the Bheath , 
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oxidised. Carefully avoiding the Tein and the descendens noni, the 
sheath is opened and the needle introduced from the outer side between 
the vein and artery. 

If the knife is employed thronghoiit the entire operation, small arte- 
rial and venous branches may require the ligature ; but I have often 
completed the exposure of the sheath of the artery, after the first inci- 
sion, by the handle of the knife or by the fingers alone, and without 
wounding a single vessel of sufficient size to demand the ligature. In 
some cases the internal jugular vein rises so prominently in front of 
the artery as to conceal it entirely. Pressure made at the upper angle 
of the wound will cause it to collapse partially, or it can be easily dis- 
placed by a blunt hook. 

Arteria Dorsalis Pedis. 

The continuation of the anterior tibial artery may be tied just before 
it dips down to the sole of the foot as it lies upon the internal cuneiform, 
and between the tendons of the extensor proprius pollicis and the inner- 
most tendon of the extensor communis digitorum. It is accompanied 
l)y venfe comites, and upon its external side lies the continuation of the 
anterior tibial nerve. A fasciculus of the extensor brevis also crosses 
the artery obliquely at this point. 

Anterior Tibial Artery near the Ankle. 

The anterior tibial artery, covered by integument and fascia, lies, in 
the upper part of its lower third, between the tibialis anticus and the 
extensor proprius pollicis, and lower down over the instep between the 
extensor proprius pollicis and the extensor longus digitorum. It is 
iccomjiaiiied by veuve comites, and the anterior tibial nerve, which lat- 
ier is on the outer or fibular side. 

The mode of procedure in the application of a ligature will not 
"equire a special description. 

Anterior Tibial Artery in its Middle Third. 

The artery here lies deeply situated upon the interosseous ligament, 
■v'ith Its venffi comites upon either side, and the anterior tibial nerve 
ipon its fibular side, and somewhat more superficial. It can only be 
■cached by separating the muscular layers which compose the tibialis 
tnticns on the one hand, and the extensor longus digitorum with the 
xtensor proprius pollicis on the other. 

Posterior Tibial Artery behind the Malleolus Intemus. 

The artery, with its satellite veins, is situated almost parallel with the 
osterior border of the internal malleolus, behind the siieath of thy 
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tendons of the flexor longiis digitorum and the tibialis posticus. Tlia 
posterior tibial nerve lies farther back towards the heel, but iu closa 
proximity to the artery. 

Operation. — Make a crescentic incision behind the malleolus, with 
its convexity directed backwards, about midway between tlie tendo 
Achillis and the malleolus, but rather nearer to the latter than to tlie 
former. After cutting the deep fascia the artery will generally be 
found imbedded in a small mass of adipose tissue. 

Posterior Tibial Artery in the Middle Third of the Leg. 

Situated rather superficially, the artery runs purallel to, but about 
three-fourths of an inch from the internal border of the tibia, from 
which it is separated by the flexor longus digitorum. It is covered by 
the internal border of the soleus. Tlie posterior tibial nerve is upon 
its tibial or inner side. 

Operation. — The leg being flexed and laid upon its outer side, an 
incision is made two or three inches long, two-thirds of an inch from 
the inner edge of the tibia. The fascia being divided, the gastroc- 
nemius is drawn aside and the fibres of the soleus divided, when the 
artery will be exposed. 

Posterior Tibial Artery in its Upper Third. 

Mr. Guthrie regarded the usual operations made for the ligature of 
this portion of the artery so dangerous, painful, tedious, difficult, and 
bloody, that he preferred to attempt to reach the artery by making a 
perpendicular incision of six or seven inches in length at the hack of 
the leg, through the skin, fascia, gastrocnemius, soleus, and plantaris. 

In case of a wound of the artery at this point, the application of a 
ligature might be required, and according to my own experience the 
surgeon will be best satisfied with his work who follows the advice of 
Guthrie. 



Popliteal Artery in the Upper Part of the Popliteal Space. 

The popliteal artery may be tied with but little difficulty in the up- 
per or lower portions of this space. In the middle, however, the ap- 
plication of the ligature is attended with more difficulty, owing to the 
greater depth of the artery, and the tension of the surrounding tissues. 

Operation.— The patient being placed in the prone position, with 
the limb extended, an incision shonld be made about four inches in 
length, commencing a few inches above the internal condyle, and ex- 
tending along the posterior margin of the semimembranosus. Th^^ 
fascia having been divided, the areolar tissue may be puslied aside ^vi 
the fingers, when, by drawing the tendon of the muscle inward. - 
pulsations of the artery may be felt. The internal popliteal nerve l'^^ 
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irucli more superficial than the artery and to its fibular side, and is not 
seen in this dissection. The popliteal vein is also external to the artery, 
and more superficial, but throughout its course it is intimately con- 
nected with it. Separating the vein from the artery, the needle is 
carefully passed beneath the latter, which is then secured. 

Popliteal Artery in the Lower Part of the Popliteal Space. 

The patient being in the same position as before, an incision, three 
inches long, is made commencing opposite the bend of the knee-joint a 
little to the fibular side of the middle of the popliteal space, avoiding 
the external saphenous vein and nerve. Having divided the fascia, the 
dissection is continued with the finger through the areolar tissue to the 
Bpace between the heads of the gastrocnemius, beneath which will be 
found the artery, with the vein and nerve, the artery being most 
external. After separating the vein and nerve, the needle should be 
passed from without inward. 

Femoral Artery in the Fibrous CanaL 

The artery here lies in a dense fibrous sheath formed of aponeu- 
rotic bands, which extend from the vastus internus to the tendons of 
the adductors long us and magnus. On either side are the bellies of 
the muscles just named, and anteriorly the artery is covered by the 
sartorius. The femoral vein lies internal to the artery and a little 
back of it, but in close apposition, and externally lies the long or 
internal saphenous nerve. 

Operation. — The thigh being flexed upon the body, and the leg upon 
the thigh, the limb resting upon its external surface, an incision is 
made three inches long over the junction of the middle and lower por- 
tions of the thigh, on the outer or anterior margin of the sartorius, 
throngh the skin, fascia, and sheath of the sartorius, exposing the fibres 
of this muscle. Displace the muscular mass and carefully open its 
sheath posteriorly. Lay open the fibrous canal with the aid of a di- 
rector, and the artery will be in view. The needle may now be passed 
from without inwards. In case the operator cannot recognize the situ- 
ation of the sartorius, it will be remembered that the femoral artery 
follows very closely a line drawn obliquely around the thigh from the 
middle of Poupart's ligament to the middle of the popliteal space. 

Tlie operation is difiicult, and is seldom practised except when ren- 
dered absolutely necessary. 

Femoral Artery in the Lower Portion of Scsurpa's Triangle. 

In the upper portion of the thigh the femoral artery occupies the 
tnangulai- space called Scarpa's triangle, bounded above by Poupart's 
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ligament, externally by the sartorius and internally by the adductor 
longiis. The artery lies superficially, being covered only by the iutegu- 
meiit and fasciae, with a few lymphatic glands. The internal saplie- 
nous vein is also in front of the artery and a little to its inner side. 
Underneath Poupart's ligament the femoral vein, enclosed within the 
same sheath with the artery, is in contact and upon its inner side- 
toward the middle and lower portions of the thigh it gradually passes 
behind it, and in the upper portion of the popliteal space it is upon its 
outer side. The anterior crural nerve, as it emerges from underneath 
Poupart's ligament, is half an inch external to the artery. In the lower 
portion of Scarpa's triangle a branch of the anterior crural, the long or 
internal saphenous nerve, approaches the artery and runs along the an- 
tei'ior and outer margin of its sheath as far as the fibrous canal; it 
then leaves the artery and passes to the inner side of the knee. 

The course of the femoral artery through Scarpa's triangle is from 
the middle of Poupart's ligament to the apex of the triangle. In the 
first part of this course the femoral artery gives off in rapid succession 
four small vessels, and finally the profunda, which latter is nearly 
equal in size to the femoral itself. The profunda arises from the outer 
and back part of the femoral, from one to two inches below Poupart's 
ligament. 

Operation. — The brief review of the anatomy of this region above 
given will explain why the lower portion of Scarpa's triangle is usually 
selected for the application of the ligature in cases of popliteal aneu- 
risms. The operation is made as follows: The thigh being slightly 
flexed upon the body, a little abducted and rotated outwards, an in- 
cision, three inches in length, is made along the inner margin of the 
sartorius, commencing about four inches below Poupart's ligament, 
leaving the internal saphenous vein to the inner side. The fascia lata 
is then divided, the sartorius exposed and drawn outwards, when the 
sheath of the vessels is at once brought into view. The sheath being 
opened, the ligature is passed from within outward. 

Femoral Artery under Poupart's Ligament. 

Operation. — The thigh being extended and rotated outwards, an in- 
cision is made, commencing at the middle of Poupart's ligament and 
extending downwards about two inches. The fascia is exposed by care- 
ful incisions, the sheath opened upon its outer margin, and while the 
vein is held inward the needle is passed from within outward. In very 
fleshy persons there is danger of mistaking the position of Pouparts 
ligament, and of placing the ligature too low. 

External Iliac Artery. 

The common iliac divides near the sacro-iliac symphysis. The exter- 
nal iliac passes obliquely downwards and outwards to its termination id 
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the femoral under the middle of Poupart's ligament. It may be liga- 
ted in any part of its conrse except near its origin, where the proximity 
(.f the internal iliac would prevent the formation of a clot ; and near 
Poupart's ligament, where the epigastric and circumflex arteries might, 
ill the sauie manner, prevent the occlusion of the vessel, and thus give 
rise to a secondary hajmorrhage. On the left side, through its entire 
course, the external iliac vein is upon its inner side ; on the right, this 
vein is at first behind the artery, and then to the inner side. In its 
upper part this artery is often crossed by the ureter. The spermatic 
vessels lie upon the external iliacs of each side, near their termination, 
and also a branch of the geni to-crural nerve and the circumflex ilii 
vein ; the vasa deferentia curve along their inner sides. 

Operation. — The operation recommended by Sir Astley Cooper, and 
always preferred by Mott, will be found the most safe and easy of exe- 
cution. It is essentially as follows : The patient lying upon his back, 
with the abdominal muscles relaxed, an. incision is made three or four 
inches in length, parallel to Poupart's ligament, and about three-quarters 
of an inch above the ligament, terminating below at the external ab- 
dominal ring. x\fter cutting through the integument, the superficial 
fascia and the tendon of the external oblique muscle, the muscular 
fibres of the internal oblique are exposed : detaching a few of these 
fibres from Poupart's ligament, near the lower or inner angle of the 
wound, the spermatic cord is brought into view : raising the loose cellu- 
lar investment of the cord and incising it transversely, the finger may 
bo readily passed beneath it through the internal abdominal ring, and 
at this point the pulsations of tlie external iliac artery may be felt di- 
rectly underneath. The surgeon is now certain that he is below the 
pcritonfEum, and with gentle pressure he can displace this membrane 
with the contained viscera as far as may be necessary to expose fully 
any portion of the artery. The sheath of the vessels being opened, the 
ligature is passed from within outwards. 

Common Iliac Artery. 

The abdominal aorta divides usually on the left side of the body of 
the fourth lumbar vertebra, which point corresponds, in most cases, to 
the left side of the umbilicus. The common iliacs are about two inches 
iu length, the right being the longest and largest, and are in relation 
anteriorly with the peritonseum and branches of the sympathetic nerve. 
Near the points where they divide into internal and external iliacs, 
they may be crossed by the ureters; on the right side this must be 
regarded as the rule, on the left as the exception. The left common 
iliac is crossed by the superior haemorrhoidal artery, and the common 
iliac vein lies to its inner side. 

The right common iliac has the iliac vein at first upon its outer side, 
then behind, and finally behind and a little to the inner side. 

Operation.— The precise form and extent of the external incision 
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inust depend very much upon the obesity of the patient, or degree ol 
projection of the abdominal parietes; the surgeon will therefore feel at 
liberty to deviate from the instructions given for the tegumentarj inci- 
sion according as his judgment shall suggest. 

The patient resting upon his back, but inclining a little to the oppo- 
site side, an incision is made, commencing just in front of the free ex- 
tremity of the eleventh rib, passing downward one and a half inches 
in front of the anterior superior spinous process of the ilium, and 
terminating just above the internal ring by a sharp curve upwards and 
inwards of an inch or more, the whole length of the incision being 
about seven inches. The three abdominal muscles being divided to the 
same extent, the fascia transversalis will be exposed. This must be 
opened very cautiously, first at the upper and outer part of the wound, 
where it is less closely united to the peritonaeum ; the opening in the 
fascia may then be enlarged, and the peritonaeum gently displaced hoin 
below until the external iliac artery is b^'ought into view, when the 
common iliac will readily be found. P I'ing the operation an assist- 
ant should stand upon the opposite side £ the body, and with his hands 
in the wound sustain the peritonaeum and the contained viscera. The 
surgeon must bear in mind also the danger of getting behind the psoas 
muscle while searching for the artery. In operating upon the left side 
the ligature should be passed from within out ; on the right side the 
ligatui'e may be passed either way. 

The ligature was first applied to the common iliac by Gibson, of 
Philadelphia, for a gunshot injury, in 1812. The operation was unsuc- 
cessful. In 1827 Pr. Mott, of this city, made the first successful appli- 
cation of the ligature to this artery, in a case of aneurism. According 
to Mr. Erichsen, the operation has been made thirty-nine times, and only 
ten times with success. Of nine cases in which the peritonaeum was 
wounded during the operation, only one recovered ; and of thirteen 
cases in which the operation was made for haemorrhage, but one re- 
covered. 

Very recently Pr. Gouley, of Bellevue Hospital, tied the common 
iliac in a case of aneurism of the external iliac, the patient dying in the 
course of a few days, of exhaustion consequent upon the sloughing of 
the sac, but not until after occlusion of the vessel had been completed; 
and on the 15th of May, 1864, after the battle of the Wilderness, I tied 
the same vessel in the presence of Pr. "Walser and ray student, Mr. 
Hoyn. The patient, John E. Preston, of the 19th Pa. Vols., had been 
wounded by a rifle-ball which had traversed the pelvis, and the opera- 
tion was made to arrest a haemorrhage, which had already nearly proved 
fatal. He died on the following day, but without a recurrence of the 
bleeding. 

Internal Iliac Artery, 

The internal iliac is a short but large vessel, of about one inch and a 
half in length, extending from the point of bifurcation of the common 
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iliac downward to the upper margin of the great sacro-sciatic foramen. 
The internal iliac vein lies behind the artery, and the ureter crosses in 
front. 

The internal iliac has been tied successfully by Stevens, Arendt, 
White, Y. Mott, and Syme ; unsuccessfully by Atkinson, Altmiiller, 
Thomas, J. K. Eodgers, Higginson, T. G. Morton,' and J. W. Thomp- 
son.' 

The mode of exposing the artery usually adopted is the same as in 
applying the ligature to the common iliac. 

Aorta. 

Sir Astley Cooper was the first to attempt the application of a liga- 
ture to the aorta. His operation was made in 1817, in a case in which 
an inguinal aneurism had ruptured and death was imminent. He 
made an incision three inches in length, a little to the left of the um- 
bilicus, entering the cavity of the peritonseum. Separating the intes- 
tines, the peritonaeum was opened over the artery with the finger-nails, 
and the ligature applied three-quarters of an inch above its bifurca- 
tion. The patient survived forty hours. 

Since then the ligature has been applied to the abdominal aorta seven 
times, in one of which cases modified acupressure was employed. Some 
of the operators have imitated the method adopted by Sir Astley 
Cooper for the purpose of reaching the artery, and others have kept en- 
tirely outside of the peritonaeum. In one of these latter cases the 
patient survived ten days ; but in all the remaining examples death re- 
sulted within a few hours. 



CHAPTER XYI. 

FRACTURES. 
Section 1. — General Considerations. 

Definition and Nomenclature. 

A Fracture is a solution of continuity in bone or cartilage, occa- 
ei< ned by violence. 
Fractures arc divided into complete and incomplete, single or simple, 
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comminuted or multiple, compound, complicated, double, transvei-se 
oblique, longitudinal, serrated, denticulated, impacted, and punctured, 

A fracture is said to be Complete when the line of fracture tra 
verses completely the length or breadth of the bone. 

An Incomplete fracture is a partial separation, and is understood 
to include, — First, a lending of the bone, in which, although there 
may be no appreciable separation of fragments, a certain amount of 
lesion is assumed to exist. It has been called "interstitial" and "in- 
terperiosteal." — Second, a jpartial fracture^ or green-stick fracture, 
which is common in the bones of infants and children, and which is, 
also, in most cases denticulated. — Third, fissure^ or the incomplete 
fracture of older and less flexible bones, common in the bones of the 
skull, and in gunshot fractures of the extremities, and which is seldom 
or never denticulated. 

In a Single or Simple fracture the bone is broken at but one point 

The fracture is said to be Comminuted or Multiple when the bone 
is broken at two or more points. 

A fracture is Compound when there is an external wound commu- 
nicating with the point of fracture. 

The term Complicated is reserved for other complications than 
those already specifically named : thus a fracture may be complicated 
with a dislocation, with lesion of important nerves or blood-vessels, 
with a syphilitic taint or other general dyscrasise. 

A fracture is termed Double when the same bones on the corre- 
sponding sides of the body are broken: as when both clavicles are 
broken. 

The terms Transverse, Oblique, and Longitudinal indicate the 
direction of the line of fracture in relation to the long diameter or 
axis of the bone. A transverse fracture, strictly speaking, seldom occurs 
in the shafts of long bones. 

Serrated fractures, or those fractures in which are presented one or 
more angular projections like the teeth of a large saw, occur usually at 
or near the extremities of long bones, and are not so common in 
infancy and in youth as in more advanced life. 

Denticulated fractures, presenting long, slender spicula of bone, 
occur most often in the shaft and near the centre of long bones, and 
belong almost exclu'»I^ely to early life. 

Impacted fractures are those in which one fragment is driven iuto 
another ; and this variety of fracture is illustrated most often in extra- 
capsular fractures of the neck of the femur, in fractures of the surgical 
neck of the humerus, and in the so-called Colles's fracture, near the 
lower extremity of the radius. 

Punctured fractures are caused by penetrating weapons, such as the 
bayonet and the arrow, and in civil practice are most often observed in 
fractures of the skull. In military practice they are most frequently 
met with as the result of gunshot injuries, and of bayonet or arrow 
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wounds in the epiphyses of the long bones. Ordinarily they are 
accomi)anied with fissures. In the following wood-cuts two examples 
of punctured fractures of bones are represented, caused by arrows, in 
oue of which there is not even a fissure connected wdtli the fracture. 



Fig. &t Fig. 55k 




Section of a Buffalo rib, with impacted arrow-head. Section of a Buffalo rib, with impacted arrow-head 
No. 4T35, sect. 1, A.M.M. Circular No. 3, 1871. and Assure. No. 4T36, sect. 1, A M.M. Circular No. 

3, 1871. 



Writers often apply other names to fractures, according to certain 
real or fancied resemblances, as for example, en rave, en hec de flute, en 
bee deplume, spiroid, cuiieate, the silver-fork fracture of the radius. 

When bones are separated by violence at the point of junction 
between their epiphyses and their diaphyses, the accidents are termed 
qjiphyseal 8ei)aratiom. These separations take place most frequently 
ill early life ; they are in general nearly transverse ; often acc(^mpanied 
with only moderate displacement, and they are in most regards subject 
to the same rules of diagnosis and treatment which govern other 
fractures. 

General Causes of Fracttire. 

Tlie causes of fractures are predis}X)sing and exciting. 

The Predisposing- Causes are old age, mollities ossium, fragilitas 
ossium, rachitis, scrofula, cancer, lues, gout, scorbutus, mercurializa- 
tioii, and probably all diseases Avhich materially impair the tone of the 
general system. 

Youth predisposes to the occurrence of partial, and old age to the 
occurrence of complete fractures, and especially of the so-called " pipe- 
stem" fracture. 

As contrasted with dislocations, the difference in the liability at 
certain ages is very marked. In youth and old age fractures are 
(^oininoii, while during these periods of life dislocations are very rare. 
Ill middle life fractures and dislocations are about equally common. 

The Exciting or Immediate causes of fracture are chiefly rae- 
cliauical violence and muscular action. 

Medianical or external causes are observed to operate in two ways: 
lii'st, by direct contact with the limb over the point at which the bone 
gives way, in which case it is called a "direct" fracture; second, by 
eoutact witli the limb at a point remote from that at which the bony 
lesion occurs, when it is called an " indirect " fracture, or a fracture 
" by counter-stroke." 
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In many cases where bones break nnder muscular action alone, there 
is known to be a general predisposition to fractures, as is proven by 
the frequent or repeated occurrence of fractures from slight muscu- 
lar effort, in the same person. In not a few cases, however, bones are 
broken by the action of the muscles when no such predisposition 
exists. I have once seen the femur broken in a strong, muscular man, 
while in the act of rolling a ball in playing ten-pins. 

The bones which are most frequently broken by this cause are the 
patella, the humerus, the olecranon process of the ulna, the femur, 
the tibia, and the calcaneum, but nearly all the long bones of the 
body have been broken at one time or another by muscular action. 

The causes of Intra-uterine Fractures remain in some measure 
conjectural; at least this remark is true of a majority of the cases 
which have been reported. 

In most of the examples there have been some reasons for supposing 
that they were occasioned by external violence, or by blows received 
directly upon the belly of the mother. In other cases the}' have been 
believed to be caused by contraction of the womb of the mother, or 
by some malposition and entanglement of the limbs of the child ; no 
doubt, also, a rachitic condition of the bones was responsible for all 
those examples in which the child has been born with a number of 
fractures in different parts of the body. Chaussier mentions a case in 
which there were one hundred and twelve fractures ; and I have 
recorded the case of an infant four days old, in whom nearly all the 
bones were completely separated at their epiphyses; motion of the 
fragments being accompanied with crepitus. 

I have met with examples of fracture caused by the hands of the 
accoucheur in forcible delivery ; and with one example of fracture of 
tlie humerus, apparently caused by the contraction of the neck of the 
uterus while the child was entering: the world. Other and similar 
cases have been reported. 

General Signs of Fracture, and Differential Diagnosis. 

There are three general signs, which are present, with only occasion- 
al exceptions, in all fractures, and which I have called "common" 
signs, in contradistinction to the " special " signs which belong to each 
particular fracture. These have also great importance as means of 
differential diagnosis between fractures and dislocations. 

The three common signs are crepitus, mobility, and the fact that 
when the fragments are reduced they will not generally remain in place 
without mechanical aid. 

Crepitus, caused by contact of the broken surfaces with each other, 
is generally a rough, grating sensation. If, however, the fracture has 
existed several days or weeks, tlie sensation is more subdued, and after 
p time, although no union may have taken place, it ceases altogether. 
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In partial and denticulated fractures the sensation is often that of a 
click, as if sharp spicula of bone had been brought in contact and sud- 
denly separated. 

When a fracture has existed some days without union, the crepitus 
may so closely resemble the albuminous chafing in joints inflamed by 
dislocation as to lead to an error in diagnosis. 

Crepitus is not always present, either because the broken ends can- 
not 1)6 brought into contact, or because of impaction or of denticulation, 
and consequent immobility of the fragments. 

Preternatural Mobility, when it exists near the centre of the shaft 
of a bone, or at any point except in the vicinity of joints, must be con- 
clusive evidence of the existence of a fracture ; but it is absent in 
many cases of partial or denticulated fracture, and of impacted frac- 
ture. 

Spontaneous Displacement. — Fractures, when reduced, do not gen- 
erally remain in place without mechanical aid. This sign of fracture, 
wliicli I have ventured to add to those commonly enumerated, is quite aa 
wjnstant as either of the others named. It results from the fact that 
must fractures of long bones are oblique, and cannot for that reason 
be maintained in contact without support. Even in the few cases of 
transverse fractures which are now and then seen, it is observed that in 
most examples the action of the muscles, if unrestrained, will speedily 
cause displacement. The reverse is generally true of dislocations. As 
a rule, after reduction in the latter case, displacement will not again 
occur miless as a consequence of the renewed application of violence. 

Tbere are a few other phenomena attending fractures which are less 
constantly present, but which are recognized as signs of fracture, such 
as angular deformity, transverse or rotary displacement, separation of 
fragments, as in fractures of the patella. There is often inability to lift 
the limb, owing to pain, or to the separatism of the bony lever upon 
which the muscles act; but this inability does not extend to all 
fractures, and especially does it not exist iji all partial or impacted 
fractures. S^velling and pain are symptoms common to this and to 
many other accidents. Eccliymosis is more constantly present in frac- 
tures than in dislocations. 

It will aid the surgeon very much, in arriving at a correct diagnosis 
in certain obscure cases, to consider the age of the patient, and the 
maimer in which the accident occurred. The influence of age, in its 
relation to both fractures and dislocations, has already been explained. 
If the fracture is occasioned by a counter-stroke, as when the tibia 
breaks in consequence of a fall upon the foot, the bone, in most cases, 
^?ives way not far from the point where the impulse is received. For 
example, the tibia breaks generally in its lower third ; a fall upon the 
hand breaks the radius, in nine cases out of ten, within one or two 
Indies of its distal extremity ; a fall upon the elbow breaks the hume- 
rus often just above the condyles ; and a fall upon the shoulder breaks 
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the clavicle at the junction of its outer with its middle thii-d. In ad- 
vanced life, however, frequent exceptions are found to this rule. A 
fall upon the foot in old age will generally break the neck of tile 
femur within the capsule ; a fall upon the elbow will break, in inanv 
cases, the surgical neck of the humerus ; and even the tibia is at this 
period not unfrequently broken near its upper end by a fall upon the foot. 

In infancy, bones are more prone to give way near tlie centres of 
their shafts, and at the point of junction between the epiphyses and 
diaphyses. 

Fractures from counter-stroke have in general a greater obHqiiit\' 
than fractui-es from direct blows. The fragments also, being driven 
past each other with force, overlap to a greater extent ; the soft parts 
are often more extensively lacerated, and blood-vessels are more apt to 
be penetrated. 

On the other hand, fractures from direct blows are often more near- 
ly transverse, generally more comminuted, but the overriding is less. 
The soft parts are, perhaps, less lacerated, but they have usually suf- 
fered greater contusion. 

Fractures which occur from muscular action are in general prettv 
nearly transverse, and the fragments are seldom displaced. They are 
not accompanied with either laceration or contusion, and are seldom 
followed by much swelling. The cure is therefore accomplished in 
these cases speedily, and in general without deformity. 

One of the most valuable aids in the diagnosis of fractures is mea- 
surement; but whether this means has been employed for the purposes 
of diagnosis, or to determine the result after the union was corisnm- 
mated, surgeons have seldom appeared to me to understand the condi- 
tions of a faithful measurement ; and as a consequence, they have too 
often deceived both their patients and themselves as to the length of 
broken limbs. 

If the diagnosis cannot be completed on account of the snffering 
which every attempt to handle the limb inflicts upon the patient, it 
will be proper to place him under the influence of an anesthetic; but let 
the surgeon be admonished that although the patient may be insensible, 
it is just as possible now to do irreparable injury, by violent manipulation, 
by pressing, pushing, and thrusting the ends of the broken bones into 
the flesh, as if the subject of these manipulations responded to every 
motion by cries and moans. I have seen more than one death from this 
cause. It is certain that those surgeons who handle broken limbs rude- 
ly are either very stupid or very inhumane, but there are some men who 
never do otherwise ; and the only hope for the patient who is so unfor- 
tunate as to fall into their hands is, that he still retains sufficient con- 
sciousness, and sufficient strength of voice and of limb, to successfully 
defend himself. If such surgeons as I have described are permitted 
to pi-actise, they ought not, at least, to be allowed to render theii 
patients insensible by anfesthetics. 
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Repair of Fractures. 

When a bone is broken and the periostenm torn, — which latter cir- 
cnmstance happens in all fi-actnres of bones except in a few of those 
incomplete fractures called interperiosteal, — a laceration of blood-vessels 
in the medullary tissue, the bone, and the periosteum ensues ; and in 
most cases more or less of the soft parts surrounding the bone, including 
their blood-vessels, are also torn. There results from these lesions an 
immediate extravasation of blood at various points. Soon after, if the 
system of the patient is in a normal conditi(^n, or in a condition not 
jrreatly below the average of health, hypercemia occurs, followed by 
inflammation, with serous and plastic effusions into all the adjacent 
structures. The periosteum becomes more vascular, thickens, or swells 
near the seat of fracture by a process of proliferation from its under 
surface, and by the consequent formation of concentric lamintE of new 
tissue. The medullary tissue near the seat of its lesion, also, becomes 
more vascular, and a process of proliferation commences therein. This 
increased vascularity is not confined to the medullary tissue of the inte- 
rior of the bones, and to the periosteum, but extends in some degree to 
the structure of the bone itself, and to the soft structures external to the 
periosteum. The progress of repair in the periosteum, if the ends of 
the fragments remain perfectly in contact and without any lateral dis- 
placement, and if they are kept sufficiently at rest, insures a speedy 
union of the divided portions of the periosteum. The same result 
occurs in the case of the lacerated medullary tissue in the interior of 
the bone, unless extravasated blood or some other cause interferes with 
its reunion. 

The precise period at which the process of ossification commences 
cannot be stated. In general it may be said to be between the fifth 
and twentieth day: this period being delayed more or less according 
to the age and general condition of the patient, and according to the 
size and position of the bone implicated. It commences earlier in 
young bones, in persons of good health, and probably earlier in the 
l)ones of the upper extremities than of the lower. The bones of the 
face, the lower jaw, and the clavicle generally unite more quickly than 
other bones of the body. 

The new bone or callus is derived from the periosteum, the medullary 
tissue, the broken surfaces of the b(me, and from such portions of the 
connective and other soft tissues as, havino; suffered laceration, are in 
the vicmity of the fracture. When the laceration and displacement 
are the least, other things being equal, the amount of callus is the 
least. It is probable that neither hypertemia nor inflammation is essen- 
tial to the repair of lesions in bone, as they are probably not essential 
to the repair of lesions in the soft parts; yet these pathological condi- 
tions are seldom absent in either case, and if they do not materially 
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aid ill the restoration of divided parts, it is certain that when moderate 
they do not prevent such restoration. There is a condition below the 
average of health, in which even the normal process of repair is de- 
layed or arrested, and which effectually prevents both the union of 
hone and of soft parts, while, on the other hand, excessive influm. 
niation proves equally destructive to this process ; but this latter cause 
operates by excess, and consequent imperfection of the process, rather 
than by the actual default of proliferation. 



Fig. 56. Fig. 57. 




Pibro-cartilage, formed between the broken New osseous structure from same specimen, 

ends of a fractured femur. 



The transition of the original cell formations, from whatever source 
they may be derived, into bone, may be through granulation tissue, 
fibrous tissue, cartilage and fibro-cartilage, or calcification may occur 
simultaneously with the formation of fibrous tissue. 

The deposit or formation of bone corpuscles is not generally from a 
single point or centre, as in the ordinary processes of crystallization, 
or of accretion, forming long spindle-shaped projections ; nor is it, in 
most cases, derived from a few central points which branch outwards 
until their opposite extremities meet and become fused. If such were 
the fact, motion of the fragments during the process of union, bv 
causing the fracture of these delicate spindles, would effectually prevent 
union. That certain motions, and wdthin moderate limits, do not pre- 
vent union, I shall hereafter illustrate ; and they do not, for the reason 
that the new bone is deposited in a multitude of points, throughout the 
connective, fibrous, cartilaginous or fibro-cartilaginous tissues which 
constitute the stroma. Even when a large portion of this stroma is 
converted into, or replaced by osseous corpuscles and masses of cor- 
puscles, the stroma still remains flexible, and the bone may be bent 
moderately at the point of fracture without disturbing the process of 
union. 

When all of the lacerated tissues in and around the point of fracture 
are thus more or less infiltrated with bone corpuscles, and their inter- 
spaces have become lost by impaction, motion of the fragments ceases, 
and they are said to be united. 

At this period there is in general an excess of bony structure or of 
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callus ; the medullary canal is more or less occluded by it, and there 
are irreo-ular and superabundant deposits externally ; while, if absolute 
and perfect contact has been maintained, as in certain impacted frac- 
tures, the ends of the bone are completely united. 

This new structure still remains, however, soft and spongy, and con- 
tains more than its normal amount of connective, perhaps of cartilagi- 
nous tissue ; and it is not until a much later day that by absorption of 
these elements, and by other assimilating processes, the redundancy is 
removed. Even the medullary canal is eventually restored to the shafts 
of the long bones, and the bone assumes its natural, solid, compact 
form, with all the anatomical characters of the original bone. 

The account which has now been given of the nnion of broken 
bones was founded npon the assumption that the fragments were in 
exact apposition, end to end, or that they were perfectly " set " in the 
popular acceptation of this term. But it is well known that a large 
majority of the long bones once broken are never " set " end to end, 
and thereafter maintained in this position nntil the cure is completed. 

The plan of union adopted by nature in these cases does not, how- 
ever, differ from that which has been described, except in this, that, 
whereas, in the former and less frequent example, the periosteum 
may unite to periosteum, around the entire circumference of the bone, 
the medullary tissue to medullary tissue, and the bone to bone at the 
opposing extremities of the fragments, and these may all become the 
media fur bony union — in this latter and much more fi'equent example, 
the bones overlapping and only remaining in contact at their sides, or 
upon very oblique and more or less displaced broken surfaces, there 
will be direct union only of such portions as are in contact; the callus 
will be deposited more extensively because of the greater laceration, 
and more irregularly because of the inequality of bony surface; the open 
ends or hollow cylindrical canals of the fragments will still be closed 
in by new bone, derived mainly from the medullary tissue; the rough 
broken surfaces will be rounded by absorption and new deposits ; the 
periosteum will perform its part in the process; so that finally, and often 
quite as soon as if the ends were in contact, the fragments will be 
found united side and side, with a sufficient abundance of callus filling 
all the irregularities to render the union as strong as if the union had 
taken place end to end. It is the same process as that first described, 
varied only by some irregularity in the deposit. In most cases, after 
the lapse of a sufficient time, the medullary canal will be found to have 
become continuous across the line of fracture, by absorption of the 
opposing lamellated walls, and consequent perforation at the point 
where the fragments overlap. 

Wlien the inflammation connected with fracture results in suppura- 
tion, the formation of osseous tissue is delayed, in consequence of the 
destruction of the connective tissue, and in consequence of the failure 
"f those transitional tissues through which bone is usually developed. 
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And when finally union is consummated, the deposit of callus is (ren- 
erally irregular, and sometimes excessive.. 

Epiphyses, when broken or separated from the diaphyses by violence, 
unite by the same process as other fi-actures of bone. It is affirmed 
however, that when certain epiphyses are separated, and are inal-ad- 
justed, such for example as the lower end of the femur, or the head (if 
the humerus, the shafts cease to grow, and the limbs become atr(i])liied. 

True cartilage is rarely broken, many of the supposed examples in 
f)ld persons being in reality fractures of a structure which was original- 
ly cartilage, but which has become converted into bone. "When broken, 
it never unites by cartilage. In the case of a fracture of the cartilage 
of the ribs, the perichondrium supplies usually a sort of ferrule of bony 
tissue, which is, however, sometimes interposed between the opposing 
fragments. In the case of the fibro-cartilaginous structures, such as 
the intervertebral substance of the spinal column, and the syiichon 
droses, the union is generally by fibrous or ligamentous tissue. 

If a fracture extends into a joint, thi-ough the cartilage of incrusta- 
tion, the bone may unite, but the cartilage does not. 

General Treatment of Fractures. 

There are three general indications of treatment in most fractures, 
namely, to reduce the fracture, to maintain it in place, and to control 
or prevent inflammation and other accidents. 

It has already been stated that in a certain proportion of fractures of 
long bones, it is impossible to set the bones end to end, so that the co- 
aptation of all the broken surfaces shall be complete and perfect; and 
for the reason that it is often impossible, even when the patieut is under 
the influence of an anaesthetic, to overcome sufiicieutly the contraction 
•of the muscles ; or because of denticulations, or of small and loosened 
fragments, or of shreds of the soft tissues, which are interposed between 
the broken surfaces. Indeed, this difficulty is experienced quite as often 
in transverse, or in nearly transverse, fractures as in oblique. 

In a still larger proportion of cases, constituting a vast majority of 
the whole number of complete fractures of the shafts of long bones, it 
is impossible to maintain them in exact apposition until the conso- 
lidation is effected; and we need not be surprised at the ineflUciency of 
our art in this regard, when we consider that, with very few exceptions, 
these fractures are oblique, and in most cases the obliquity is such, 
that the slightest force acting in the direction of the axes of the bcnes 
will displace them, not to make account of the action of the various 
muscles in causing lateral displacement; and especially when we con- 
sider what ad^-antages the muscles possess over any mechanical ap- 
pliances which we can employ. The muscles — themselves capable of 
exerting enormous power, especially when provoked by injury— lia^^ 
their insertions directly or through the interposition of the periosteum 
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fipr.n tlie hove, from which they cannot be easily detached ; while the 
appliances with which we attempt to overcome their action must be 
made to bear upon soft, delicate, yielding integument, which is easily 
excoriated and inflamed, and which is supported underneath by a mass 
of equally delicate and yielding tissues, subject to congestions and in- 
flammatious, and the ligation of or direct pressure npon which endangers 
the arrest of both nervous and vascular circulation, with all their con- 
seqaences. 

If, therefore, the student of surgery is instructed that his first duty is 
to reduce the broken bone, and his second duty is to maintain it in 
position, he will not understand that he is required always, or even in 
the majority of cases, to do more than put the limb carefully in line, to 
extend it unril the overlapping is diminished to the minimum of what 
is consistent with the endurance and safety of the skin and other soft 
parts which support the extension, and perhaps to aid still further in 
the prevention of overriding by properly constructed side supports. In 
short, t.) do whatever can be done prudently to adjust and maintain the 
frafrments in place. 

The means to be employed to produce and maintain extension, can 
only be gtiidied m connection with the special fractures which create 
their necessity. 

The means ei:;^ ployed by surgeons to give lateral support are nume- 
rous, ana to some extent demand consideration in this place. 

In general it n^ay be said of latei-al supports, that they serve the pur- 
pose of rTi;taining the fragments in line, of obviating motion at the point 
of fracture, of preventing that lateral displacement which is sometimes 
due to the action of antagonizing muscles, and, moreover, they often 
co-operate efficiently with proper extending apparatus in maintaining 
extension; when no other means of extension can be employed, they 
must be iclied upon alone to perform this function. 

A few surgeons have sought to dispense with lateral supports altoge- 
ther, whether in the form of splints or bandages, maintaining that they 
are iniscluevous, by the interruption which they cause to the circulation 
and nutrition of both the soft parts and the bone, and that in all cases 
extension may be substituted. It is not true, however, that they ever 
prove niisi'liicvous in the manner supposed, unless they have been ap- 
plied with inordinate tightness, or for a great length of time ; and even 
\^hen these errors in management have been committed, the examples 
111 M'hich the splints or bandages have interfered with union are so 
rare that, in the multiform varieties of both good and bad treatment to 
which I have seen fractures subjected, I have never happened to meet 
^vith a case of delayed union from this cause. 

^ If, however, such results did happen in consequence of excessively 
t'.irht bandages much more often than they actually do, it would con- 
stitute no argument against their proper use, especially since in many 
<^ther points of view they are indispensable. 
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Side or coaptation splints may be constructed of various niatenaLsj 
according to the convenience of the surgecm, oi- according to their 
adaptation to the peculiar circumstances of the case. 

In general the requisites of a good splint may be said to be sufficient 
firmness, flexibility, malleability, or capacity of adaptation, and light- 
ness. 

Metallic splints, such as tin, copper, and zinc, usually possess in sonic 
measure all of the above qualities except lightness. The perforated 
zinc splint, employed to some extent in the United States army during 
the late war, has an advantage over either of those mentioned in its 
quality of flexibility, and also in its relative lightness. Iron wire- 
gauze splints, int]"oduced first by Dr. Nott of this city, galvanized and 
varnished, and formed upon wooden patterns, can scarcely be consider- 
ed superior to the perforated zinc. 

Whalebone, reeds, light willow branches, and unbroken wheat straw 
may be quilted between two thicknesses of cloth, and thus form a 
suitable substitute when other materials are not at hand. 

Wooden splints made of pine or of white wood may be employed in 
a great variety of cases. I protest, however, against those carved 
wooden splints which are manufactured and sold under a pretence that 
they are already adapted in size and form to every limb, when in fact 
it is impossible that tiiey should be. In nearly every case in which 
they are applied, those very irregularities in form which are designed 
for adaptation are the causes of mal-adaptation and discomfort. 

Wooden splints may properly enough be carved for any particular 
case ; but in general they will answer the purposes for which they 
are especially designed if they are well padded with cotton batting 
upon their inner surfaces, the padding being so arranged as to lit the 
irregularities of the limb, and being he! d in place by a cover of cotton 
cloth. The cotton cover, in addition to its utility in retaining the 
wadding neatly in place, will always be found of service as a basis 
upon which the bandages may be made secure by pins or stitches. 

Pasteboard can often be conveniently employed as a substitute 
in the absence of better materials ; but it is not sufficiently firm, even 
when thoroughly dry, to prove reliable, and I have often seen its 
employment entail deformities, which by the use of a firmer material 
woidd probably have been avoided. 

Compact w^oollen cloth, or felt, saturated with gum shellac, makes a 
very solid and light splint, and one which is capable of a good deal of 
adaptation. The most serious objection to its use is that it requires 
nearly the temperature of boiling water to render it plastic, and that it 
hardens so quickly in cooling that sufficient time is not always allowed 
for its proper adjustment. 

Gutta-percha possesses in a remarkable degree most of the attributes 
of a good splint. Its plasticity is unlimited ; so that it may be made 
to enclose and fit smoothly and accurately any joint, at whatever angle 



GENERAL TREATMENT OF FRACTURES. 



245 



the liinl) may be placed ; when softened by warm or hot water, it does 
not harden sensibly until it is sufficiently cool to be tolerated by the 
(;kiii- but it becomes firm soon enough not to occasion delay in the 
applicatiou of the dressings. This material requires some experience 
and skill in its application, l^ut surgeons who are accustomed to its use 
wil' seldom employ any other material in fractures occurring in the 
vicinity of certain joints, and especially in fractures involving the 
cIIm jw-joint. 

At l^ellevue and Charity Hospitals in this city, during the last few 
years, nndressed sole-leather, cut into shape and moistened with water, 
has taken the place of almost every other form of splint. Its cheap- 
ness, accessibility, plasticity, and its firmness when dry, render it 
available, both in public and private practice, in the large majority of 
fractures. When sole-leather is employed as a splint for the leg, or 
for any portion of the body whose contour is quite irregular, pieces of 
oulv medium thickness should be selected, and they should be thorough 
ly soaked before they are applied. 

From time to time a great variety of immovable forms of dressing 
have been recommended for the treatment of fractures, which are 
intended to serve, at the same moment, the double purpose of splint 
and bandage. They all possess, also, certain other qualities in common. 
They are composed of bandages or of strips of cloth, saturated with 
some adhesive material, which, being applied to the whole circum- 
ference of the limb while moist, soon become dry and hard, constitu- 
ting therefore, in some sense, an immovable apparatus, — that is to 
say, they can only be removed by cutting them open longitudinally. 

For this purpose cotton cloth or common roller bandages have 
generally been employed, moistened with gum arabic and whiting, the 
whites of eggs and flour, starch and alum, gum shellac, pitch, wheat- 
flour paste, starch, dextrine, or plaster-of-Paris. 

Whatever its advocates may have claimed for these modes of dress- 
ing, if 1 state the results of my own experience, I am compelled to say 
that they possess but two qualities of marked excellence and superior- 
ity, namely, their perfect adaptability to almost every degree of flexion 
or angularity in a limb, and, as I shall explain presently, they have, in 
a few exceptional cases, an advantage in their immobility. 

The uniformity and smoothness wdth which they may be made 
to enclose joints when in a position of flexion, is, however, a point of 
excellence in which gutta-percha enjoys a decided pre-eminence over 
these and every other form of dressing yet devised. Nevertheless, 
^vhen giitta-percha is not at hand, some of the forms of immovable 
apparatus may justly be entitled to preference, in certain fractures 
demanding the support of joints in a flexed position. In most other 
fractures, sole-leather, felt and padded wooden splints can be made to 
adapt themselves to all the inequalities of surface. 

% the term immobile, employed to designate these dressings. 
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its advocates have not intended to convey the idea that they could doi 
be removed whenever the surgeon thought it proper to do so; for 
although their removal might not he so easily and quickly effected as in 
the case of other dressings, yet they have all recommended and prac- 
tised occasional removal and replacement. They are simply not liable 
to accidental disarrangement or displacement, and in this sense only 
are they immobile. In order that there might be no misunderstaiidiiiir 
upon this point, M. Seutin has thought it proper to designate these 
dressings by the term " mobile unmobile." 

In so far, then, as they are more difficult to open when it is necessai'v 
to open them, they are objectionable ; and how much real advaiitajje 
they possess in not being liable to spontaneous or accidental displace- 
ments, ought to be easily determined by practical surgeons. 

I have already stated, when speaking of the delayed union of 
bones, that I am accustomed to open my dressings often, in order to 
make certain of the condition of the limb, and of the position of the 
fragments. The difficulty of doing this in immovable forms of appa- 
ratus has led generally to its total omission, and the result has in very 
many instances proven exceedingly disastrous. When at length the 
dressings have been opened, the limb has been found lying unsupported 
in its encasement, in consequence of the dressings having become loose 
by drying, or of a subsidence of the swelhng, or of an atrophy of the 
limb. In other cases, the limb having continued to swell, it has become 
unduly compressed and ligated, causing, in several instances reported, 
sloughing of the parts below the ligation, sloughing of the integuments 
over the point of fracture, ulcerations and excoriations ; and in a large 
proportion of cases, from lack of attention to their condition as the 
union progresses and the swelling subsides, the fragiiiunts are found at 
length united with unnecessary deformity. 

On the whole, therefore, with few exceptions, all of these forms of 
dressings have been found by myself eminently unsatisfactory. 

Whenever, in the exceptional cases named, it is deemed proper to use 
these dressings, wheat-flour paste, iled starch, or plaster-of -Paris, are 
in general to be preferred ; and preliminary to their application, all the 
projecting angles of bone, especially in the vicinity of joints, should be 
well covered with cotton batting, or the whole limb should be enclosed 
in soft woollen cloth. The first turns of the roller, whenever the bat- 
ting or cloth is not underlaid, should be applied dry. Occasionally, 
thin pieces of pasteboard may be employed to re-enforce the dressmgs, 
especially i]i the leg and thigh. 

In order to open or remove these dressings, a pair of M. Seutin s or 
Henry's pliers are almost indispensable. The latter will generally be 
preferred. 

Plaster-of -Paris, in the form of moulds, has been employed from a 
very early period, but plaster-of-Paris bandages were first introduced by 
Mathieson and Yan der Loo of Holland. The usual practice has beeu 
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U) envelop the limb with a dry roller, and to apply the plaster with a 
paiut brush as the successive turns of the roller are laid upon the limb. 
It hardens very quickly, and in this regard it has an advantage over 
tiour paste or starch ; but it is heavy, and not so generally accessible, 
and for these reasons its use is more restricted. 



Fig. 58. 




Henry's Plaster-bandage Cutters. 



At Bellevue one method of using the plaster-of-Paris dressing is as 
follows: The limb is first carefully shaven, and very slightly moistened 
with sweet oil — much oil will prevent the crystallization of the plas- 
ter — and then enveloped with one single sheet of coarse woollen 
cloth which has just been immersed in the liquid j)laster. This 
method, which commends itself by its simplicity, leaves the limb 
open and exposed on one side, so that it is no longer, in its proper 
sense, an immovable apparatus. After the plaster has become suffi- 
ciently dry, it is secured more effectually in place by a few turns of a 
roller. 

Another method, which we have adopted occasionally of late, is as 
follows: — The limb is first enclosed with a single sheet of woollen 
cloth, the irregularities being filled up and protected by cotton batting. 
A dry roller is then applied, and over this a succession of rollers, into 
the nioshes of which dry plaster-of-Paris has been previously rubbed , 
and which have been immersed in hot water for a few minutes pre- 
ceding the application. 

Dr. E. Ilari-is, of this city, has ascertained that the weight may be 
considerably diminished by mixing it with water in the proportions of 
75 to 100 by Aveight, and adding 2 parts of boiled starch— the latter 
delaying the process of crystallization until a large portion of the water 
has escaped. 

When employed in the service of troops upon the field, the plaster 
must be put up in cans hermetically sealed. In this way it was fur- 
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iiished to the surgeons, by the U. S. Sanitary Commission, during onr 
late war. 

Comminuted fractures require no special consideration in this 
place, unless it be to say that the treatment is to be conducted with 
more care and watchfulness, in proportion to the additional difficulties 
and complications which they usually present ; and that if they are 
compound as well as comminuted, it will occasionally, but not very often, 
become necessary to remove small and very loose fraginents of bone. 

Compound fractures constitute a larger and much more grave class 
of accidents than that class in which the bone is simply comminuted or 
broken at two or more points, without any other complications ; but ven' 
many compound fractures are also comminuted, and in these examples 
especially the injury may be considered as grave. A pretty large pn*- 
portion of these latter demand immediate amputation ; and those limbs 
which are saved exact often extraordinary care to secure a tardy aiid 
vicious union ; so that limbs which have united with great sliorteniii<; 
and much deformity ought often to be regarded as triumphs of our ait, 
inasmuch as that they have been saved at all. 

In many of these cases neither coaptation splints nor extension can 
be employed until the period is nearly or wholly past in which tliej can 
prove of much value ; the surgeon being compelled to rely upon such 
imperfect substitutes as junks, pillows, boxes inlaid with some soft 
material, etc. These are the cases which tax the ingenuity of the sur- 
geon to the utmost ; and for the general management of which he must 
be left to his powers of invention and judgment, as the indications 
arise from day to day. 

The fragments of bone should be reduced as perfectly as possible; 
and if any point of bone protrudes, it should be brought underneath 
the integuments either by extension of the limb, or by pulling the skin 
aside with the fingers, or with the handle of an iron spoon, or some 
other sufficiently firm instrument. If these measures do not succeed, 
the skin may be slit open freely ; but my experience does not lead me 
to recommend excision of the bone, unless it be of a small portion ui 
an exceedingly sharp spiculum. Enlarging the opening does not gen- 
erally complicate the case — sometimes it is even advantageous — while 
the practice recommended and pursued by some surgeons, of closing 
the wound with adhesive plaster and bandages, and thus preventing 
the escape of effused fluids, has very often proven disastrous. The 
treatment of these accidents by hermetic sealing and carbohc acid 
will be discussed more fully hereafter. 

Nearly all the attempts in these cases to secure the fragments in appo 
sition, by metallic sutures, have failed to be useful ; and the effort haa 
sometimes proved actually injurious. 

One of the most simple methods of managing compound fractures 
of the leg is that devised by J. Ehea Barton, of Philadelphia, called 
the " bi-an box ; " but as its use is almost limited to this fracture, it will 
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be more properly considered when treating of fractures of the lowei 
extremities. 

When, in the progress of the treatment of compound fractures, frag- 
ments become necrosed, they are not to be removed until a complete 
Bpontaneous separation has taken place between the dead and the liv- 
in''. If they are removed by the saw or the bone-cutters, the injury thus 
inflicted upon the living bone will, in most cases, insure the death of 
another fragment, and, consequently, a delay in the final cure equal to 
the time necessary for its separation also. 

If vessels bleed freely and persistently, it may be worth while to 
attempt to secure them in the wound, but such attempts are not gener- 
ally successful ; and if bandages, or other suitable means of compres- 
Biou, if cold, or styptics, do not succeed, and if ligation of the main 
trunk nearer the heart is not expedient, then amputation becomes the 
only alternative. 

Impacted Fractures. — In many cases of impaction of fragments it 
is not easy to overcome the impaction, and generally it is not desirable 
to do so ; as, for example, in cases of impaction of the neck of the 
femur, or of the humerus. When the impaction is not disturbed, side 
or coaptation splints are seldom needed. The union takes place speed- 
ily and with only moderate shortening or deformity. 

Partial Fractures. — In most cases the surgeon is able, with the 
application of slight force, to restore the partial or " green-stick " frac- 
tures of children nearly to a straight line ; but it is ofteu very difficult 
to restore them completely. In a majority of the examples of partial 
fracture of the clavicle, the bending is slight; and owing in part to 
the difiiculty of seizing the clavicle, and for other reasons which I shall 
presently state, its position is seldom materially changed by the efforts 
of the surgeon. "VYlien, however, the radius and ulna are bent, the 
flexion is generally much greater ; but the surgeon may, by the appli- 
cation of moderate force, bring the bones nearly into their normal 
position. The difficulty in completing the restoration in these latter 
cases consists solely in the fact that the projecting spicula of bone 
become crushed between the broken surfaces, or abut against each 
other. The same circumstance explains, in part, the difficulty of cojn 
plete restoration in the case of the clavicle. 

Where it is practicable to do so, as in the case of the arm, forearm, 
or leg, I have not hesitated to employ snfficient force to render the 
fracture complete, which has enabled me to rectify the position at 
once. One need have no apprehension that by so doing the ends will 
become displaced and slide past each other, since the denticulations 
will effectually prevent this. 

It ought to be understood, however, that in almost all cases where 
the clavicle or other bones have been left in children slightly bent, 
eventually they have been restored spontaneously to their natural 
form ; a fact which finds its explanation in the resiliency of the un- 
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broken bone structure, where it has been compressed forcibly opposite 
the line of fracture, and in the gradual absorption of the crushed or 
abutting spicula. 

Section 2. — Delayed Union of Broken Bones, and Non-Union. 

The causes of delayed and non-union are predisposing and direct ; 
in other words, constitutional and local. 

The constitutional or predisposing causes are those morbid conditions 
of the general system which manifest themselves by anajmia and de- 
bility, or which consist in some peculiar dyscrasy. Thus, for example, 
the formation of callus is occasionally delayed by extreme age, by low 
fevers, by profuse haemorrhages, by pregnancy and prolonged lactation, 
by the absence of an accustomed stimulant, by low diet, by the pres- 
ence of a scorbutic or of a syphilitic taint, by cancer, rachitis, etc. It 
may happen, however, and probably generally does happen, that tlie 
presence of either one of these morbid conditions neither prevents nor 
appreciably delays bony union. 

The local or direct causes are motion at the point of fracture, the 
interposition of a detached fragment of bone, or of a shred of muscle, 
ligament, or possibly of a large blood-clot, between the fragments; 
arrest of the arterial circulation by bandages too tightly applied and 
too long continued ; arrest of the nervous circulation from the same 
cause ; arrest of the nervous and vascular circulation from too niucli 
elevation of the limb, from long-continued cold and moist applications, 
the occurrence of suppuration, caries, or necrosis. Finally, the union 
of fractures is delayed or prevented whenever the line of separation is 
wholly or partly within a synovial or articular surface, owing to the 
fact that in these cases comparatively little aid, in the accomplishment 
of this p)rocess, is given by the adjacent soft tissues, and perhaps to 
the fact that the broken surfaces are constantly washed by the synovial 
fluid. In certain cases of non-union of articular fractures special 
causes probably concur with those already assigned, which will be 
more appropriately considered in connection with each individual 
fracture. 

Motion has been mentioned as one of the causes of delayed union, 
and the fact that it may prevent union is indisputable, yet surgeons 
have generally over-estimated its influence in this direction. There 
are few bones in the body which unite more quickly and more certain- 
ly than the clavicle and the ribs, notwithstanding the fact that the first 
generally remains overlapped, and that in both it is found almost 
impossible to completely restrain motion during the progress of con- 
solidation. It has been my jDractice, moreover, for many yeai"s, to 
remove my dressings often from broken limbs, in some cases daily, and, 
after the lapse of a few days, to inflict slight motion upon the limb, for 
the purpose of determining tlie progi-essof repair, nor have I ever seen 
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any barm result from this practice. No fracture treate<l by uiyself, not 
compound or comminuted, or unattended with loss of bony substance, 
has ever refused to unite. 

Slight motion made upon the point of fracture, as upon a pivot, does 
not retard union, but very free motion made in the same manner is 
likely to produce this result. The motion, however, at the point of 
fracture by which one fragment is made to slide up and down, in the 
direction of the axis of the bone, or to move to and from, in a direction 
at right angles with the axis, seldom fails to delay or to prevent alto- 
gether bony consolidation. By these mentions the new granulation 
tissue or the fibrous bands are greatly elongated, and the deposit of 
bone corpuscles does not keep pace with their formation and elongation ; 
and when the intermediate tissue has its anatomical character fully 
established, bony infiltration is an improbable, if not an impossible 
event. 

Precisely why slight motion does not prevent bony union, the manner 
in which the bone corjwscles are deposited will sufficiently explain. 
As has already been stated, tliey are not disposed eccentrically, from a 
single point or centre of ossification, but they are deposited at a multi- 
tude of points in transitional stroma. 

These principles will find, hereafter, practical illustration in frac- 
tures, not only of the clavicle and ribs, but also in the humerus, femur, 
til)ia, and other long bones. 

The development of callus may be obstructed from the beginning, or 
it may be arrested at any stage of its progress, and the so-called "false" 
joints may therefore present a great variety of anatomical conditions. 

First : In case of a complete failure of the process of repair, both 
the part of the soft parts and of the bone, so that not even the 
medullary spaces are filled in, necrosis and supjjuration become inevi- 
table; and, if union ever takes place, it is only after the termination of 
the process of exfoliation and suppuration. 

Second : The repair may proceed so far as to close in the medullary 
canal, or the open cells of the broken s'urfaces, the ends of the fragments 
may become somewhat rounded and smooth ; and here, so far as the 
union of the ends of the fragments is concerned, the process may cease, 
and even a retrograde action may take place, as in the case of the neck 
of the fenuu- within the capsule, by which considerable portions of the 
broken ends may be removed ; but at the same time the soft parts adja- 
cent to the f ractui-e usually becoine conveited into fibrous or ligament(jus 
tissue, forming a more or less perfect capsule. At fii-st this capsule is 
only fibrous ; but if sufficient time elapses, and the false joiut is kept in 
motion, it may eventually become lined with a true synovial, secreting 
surface. In process of time, also, the ends of tlie fragments may un- 
'lergo other changes due to their continual pressure and friction upon 
each other. They may acquire a certain adaptation to each other, 
with corresponding depressions and elevations. They may become in- 
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vested with a fibro-ligameiitous, fibro-cartilaginous, or evcTi M-itli a car 
tilaginons tissue, resembling the natural caitilage of incrustation; oi 
by a retrograde process the ends may become condensed, polished, and 
eburnated, losing their character as lamellated bone structure, and beini' 
converted into a structure resembling ivory. 

Third : The soft tissues adjacent to the fracture may not only foi-iii 
a fibrous investment, more or less compact, but the ends of the bones 
may themselves become united by fibrous tissue, or even fibro-cartila- 
ginous tissue, and here the process may be arrested. In a few cases of 
this class the continued motion of the fragments causes the partial 
separation and lamellation of the interposed fibro-cartilaginous 
structure, and something like an interarticular cartilage is formed. 

Treatment of Delayed Union. — Examples are quite frequent in 
which, bony consolidation being delayed from one cause or another 
beyond the usual period, the timely and judicious employment of certain 
measures have secured the consolidation. This happens most often, 
according to my experience, in the case of the tibia ; yet it is exceed- 
ingly rare that this bone refuses finally to unite. The causes which in 
this special instance so often occasion delay are, in most cases, a pecu- 
liar motion of the fragments upon each other at the seat of fracture, 
which will be more particularly explained when speaking of fractures of 
the tibia, and, added to this, impairment of health by long confinement 
in bed. If, under these circumstances, w'ell-formed leather or any of 
the various forms of immovable splints are applied, and the patient is 
permitted to leave his bed and go about upon crutches, the union is, in 
a large proportion of cases, speedily accomplished. 

The delay of union in fractures of the humerus, as will be stated 
more fully hereafter, is due often to similar causes, and consolidation 
may be effected under a similar plan of treatment. 

In short, it may be said that in most cases of delayed union the for- 
mation of callus may be hastened by change of posture and improve- 
ment of the general health. In a few cases benefit has been snpposed 
to have been derived from exciting some degi-ee of reaction or inflam- 
mation in the vicinity of the fracture by moving the broken ends upon 
each other with violence, by the application of blisters, or by the 
employment of electricity. These measures must, however, be regar ded 
as in general of much less value than those to which attention has just 
been called. 

Treatment of Non-united Fractures. — The distinction made be- 
tween delayed and non-union, has reference only to lapse of time. In 
case consolidation is not completed within the usual period, or after 
a delay of several months, it is termed delayed union ; and in these 
cases there may remain a reasonable ground of hope that the union will 
take place without surgical interference. If consolidatifm is not 
completed within a period of se\'eral months or years, it is termed non- 
imion, and some operative procedure will probably be required. 
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The sctoii, first suggested by Winslow in 1787, was successfully 
employed by Physiek in 1802. Physick used for this purpose silk 
ribbon, which was introduced, whenever practicable, between the ends 
of the fragments, and perniitted to remain several months. Various 
modifications of this practice have been adopted, none of which possess 
anv features entitling them to special consideration or preference. 
Thus, for example, Oppenheim placed two setons, one on each side of the 
hone; Somm^ substituted a loop of wire; Seerig carried the seton 
around the fibrous connecting band, and then gradually tightened it 
until it fell out; Dieffenbach perforated the overlapping fragments 
and the intermediate tissue with a drill, and then iiitruduced ivory 
pegs; Giiillard, of Louisville, Ky., proposes to perforate both fragments 
with a metallic trocar and canula. 

Malgaigne, in ISSv, perforated the tissues connecting the two frag- 
ments with an acupuncture needle, but without success. Miller, in 1848, 
employed successfully subcutaneous puncture with a tenotomy knife ; 
Detuiold succeeded with a gimlet, in 1848, in a case of ununited femur; 
and still later Braiuard invented and used a drill with an awl-shaped 
exti-eiuity. The instrument devised by Braiuard is preferable to either 
of the others mentioned, in case it is proposed simply to perforate and 
immediately withdraw the instrument. It consists of a series of well- 
tempered steel drills, s )mewhat broader near their cutting extremities 
than in their shafts, mounted in one or more handles. 



Fig. 59. 




Brainard's rerforator or Drill, reduced one-half. 



I have employed this method several times with complete success, 
but it has occasionally failed. The drill must be pushed down to the 
bone and made to perforate it freely through and through at several 
p Muts. at and near the point of fracture. It is not necessary, however, 
ni most cases to inake more than one wound' in the soft parts. After the 
operation splints arc to be applied with great care, and perfect im- 
mobility secured for a period of several weeks. In case of failure the 
operation should be repeated after the failure is fully declared. 

In 1828 M. Mayor having thrust a canula down to the point of frac- 
ture, carried through this an iron shaft pre\iously heated in boiling 
water, and after repeated api)]ications of the iixm a cure was accom- 
plished. 

Caustics and even the actual cautery have been applied to the ends 
tlie ooncs after free incision. The ends have also been exposed and 
removed hy rasping. 
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The operation of resection, practised from tlie earliest time, hasjimb- 
ably furnished the largest number of successful results. Eonx suc- 
ceeded after resection in engaging the pf:int of one of the fi-agmoiits in 
the medullary canal of the other, and thus secured their union. Tlieprac- 
tice is generally to wii-e the ends together after resection, and to main- 
tain complete quietude by the aid of splints. 

Kesection is not applicable where, from the resistance offered l)y par- 
allel bones, the ends cannot subsequently be brought into contact. ][, 
therefore, resection is practised upon the tibia, the fibula being sonnd, 
or upon either one of the bones of the forearm, care must be taken that 
no more than the overlapping extremities of the fragments are removed. 
If there is no overlapping, this operation is inadmissible. The jfreat 
depth of the femur has rendered its resection more hazardous and lose 
successful than has been the case with other bones. The greatest tri- 
umphs have been always in cases of ununited fractures of thehnmenvs. 

If none of the measures enumerated seem expedient, or if one or 
more of them, having been faiidy tried, have proved failures, the oidy re- 
maining resorts arc to mechanical suppoits, or to amputation. It lias 
occasionally hap|Xined that under the use of well-contrived mechanical 
supports alone the f i-agments have gi-adually, and after the lapse of 
several years, become nnited by bone, or by a very compact fibrous 
tissue which has served the purposes of bone. This fortunate result is, 
however, exceedingly I'are. 

Section 3. — Gunshot Fractfres. 

Gunshot fracitures are such as are occasioned by missiles projected 
from weapons mostly employed in warfare. They are therefore a (.-lass 
of accidents belonging appropriately to military surgery Nevertlieless 
they are not confined to military pi-actice, and may properly demand 
attention in a general treatise. 

These fractures are characterized by several features peculiar to thein- 
sebes ; while in many respects they do not differ from fractures result- 
ing from other causes. 

They are caused mostly by direct blows, the force being applied to a 
limited space, and in general acting with great power. They are there- 
fore in nearly all cases compound, comminuted, and often fissured. 
Sometimes they are simply perforations of bone, or perforations with 
fissure. 

Small shot sometimes penetrate a short distance into the spongy tis- 
sue of the epiphyses of long bones, or into small and soft bones; 
they may also cause contusion and necrosis of the superficial lamiiise, 
but they seldom produce a true fracture. In most cases where they 
have reached the bones, they are found flattened and spread out npon 
the surface, or they have been deflected and lodged in the surrounding 
soft tissues. 
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Fig. 60. 



Round balls, also, are frequently deflected by solid bone structure, 
hut they frequently break solid shafts and penetrate spongy bones, caus- 
m<r in the latter case perforations which are very often unaccompanied 
with fissures. 

Conical rifle-balls are, however, by far the most destructive, generally 
causiiv extensive comminution, and rarely perforating spongy bones 
witiiout causing fissures. Their greater relati\ e weight and velocity are 
the chief causes of their greater destructiveness ; and possibly, in some 
cases, their peculiar form, in consequence of which they penetrate like a 
wedge, may be responsible for the comminution and the fissures. 

Longitudinal fissures are sometimes, though 
very rarely, unaccompanied with complete fi*ac- 
ture. When the shaft of a long bone is broken 
aud comminuted by a ball, even where the point 
of fracture is several inches from an articulat- 
ing surface, a fissure has been found extending 
through the epiphyseal connection fairly into the 
joint ; generally, however, it terminates at the 
epiphysis. If a conical ball has penetrated an 
epiphysis, it almost invariably causes a fissure 
which invades the joint. These perforating 
M'ounds of the epiphyses are therefore among the 
most serious complications of gunshot fractures 
in the vicinity of joints. 

When a ball has traversed and comminuted a 
bone, no loose fragments are usually found upon 
the side of entrance, but upon the opposite side 
are more or less detached and displaced frag- 
ments ; and sometimes, especially in the case of 
perforations, numerous small fragments, entirely detached, may be 
found lying in this portion of the track. 

Solid cannon-shot, shell, chain and bar shot, shrapnel, grape and can- 
ister cause such extensive destruction as can seldom be repaired, and 
*unputation or resection become the only proper surgical alternatives. 
In a few cases some of these large missiles impinging only upon the 
sides of limbs, or their momentum being nearly expended, occasion 
simple or comminuted fractures which admit of repair. 

Treatment.— If the surgeon determines to make an attempt to save 
the limb, the first indication of treatment, after the arrest of hsemor- 
i"hage, is to remove, as far as practicable, all foreign substances from the 
wound. This consideration includes the removal not only of the ball, 
or such portions as may happen to remain, pieces of clothing, etc., but 
also, in some cases, of fragments of bone. I entreat the surgeon, how- 
ever, to understand that here, as in all other comminuted fractures, 
loosened fragments of bone are not always foreign substances. So far 
from this is the fact, that in many instances they are essential to the 
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liiial union. For example, if eitlier the tibia or tlie fibula alone, or tlie 
radius or the ulna alone are broken, and the loosened and displaced frag- 
ments are all removed, a space will be left between the main fragments 
which the process of repair will fail to supply, and non-union will ho 
the result. The same may happen where nnicli bone is I'emoved, even 
in the case of the femur and humerus, and of other long bones wliiirh 
are not prevented from approximation by parallel bones. 1 have seen 
many unfortunate illustrations of this meddlesome Iciud of suro-crv. 
Limbs have been rendered useless by the failure to unite ; or, as has 
happened quite as often, the attempt, by dissection and by foicihle 
application of the foi'ceps, to remove the fragments has given rise to a 
fatal hjemorrhage, or to a destructive inflammation. 

Fragments which are completely detached from the soft parts as well 
as the bone, ought of course to be removed if practicable. It is also 
proper to remove certain loose and much displaced fragments which 
lie near the surface, and which do not involve the whole diameter of 
the bone, especially if they have very sharp points which are goading 
the flesh ; and occasionally a needle-shaped point may be cut off by flie 
bone-nippers. 

What spicula remain will become eventually so many links of connec- 
tion, forming an irregular union; but almost any union is better thdn 
none at all. Even in those cases in which more or less of the fragment? 
eventually become necrosed, their temporary preservation has often 
proved useful. During the progress of the inflanunation which has 
preceded their death, an abundant callus has been thrown out from the 
periosteum, and has contributed to the union ; so that, alth(nigh the 
occurrence of necrosis is unfortunate, and delays the final closing up 
of the wound, especially when the dead fragment becomes imprisoned 
by the callus, yet this result even is not always without its compensa- 
tions. 

A certain number of speedy recoveries, after a clean removal of all 
the loose fragments in gunshot fractures of the shaft of the thigh, and 
of the shafts of other long bones, and a few cases of equal success after 
complete resection by the saw, with or without the unic^n by wnre, have 
not changed my convictions upon this point. In my experience, if the 
comminiition of the thigh was very extensive, the patients have gener- 
ally died unless amputation was speedily made. Resections have not 
generally saved them ; and among the cases of recovery after this oper- 
ation which I am able to recall, there are not a few who are encum- 
bered by useless limbs. The same remarks apply with more or less 
force to similar examples of gunshot fractures of the shafts of most 
other long bones. It will not be forgotten, however, that the upper 
extremities possess a much greater tolei-ance of injury and power of re- 
pair than the lower ; and that certain lesions which would ine\itably 
demand amputation of a thigh or of a leg might not suggest a question 
as to the chance of saving the limb in the case of the arm or forearm- 
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The remaining indications of treatment are the same as in most other 
fractures, namely, to reduce the fracture and to maintain the fragments in 
place. After the explanation which has been given of the proper mean- 
ing of these terms, " reduction " and " maintenance," no misapprehen- 
gion can exist as to what is intended by their use in this connection. The 
fragments are to be placed, as near as their condition and the condition 
of tiie patient will permit, in a natural position, and there maintained by 
appropriate means. It is scarcely necessary to say that if we fail gen- 
erally in simple fractures of accomplishing by our appliances all^tliat 
we desire, we may expect to fall very greatly short of complete suficess. 
in these complicated accidents. We must anticipate serious deformity 
as the most favorable result. 

In the subsequent pages, when considering " special fractures," I 
shall have occasion to refer again to gunshot fractures, and shall then 
speak somewhat more in detail of the rules which govern their man- 
agement in particular cases. 



Section 4. — Special Feactuees. 
Fractures of the Ossa Nasi. 



A VERY slight displacement of the nasal bones may occasion a serious 
disfigurement of the face. It is important, therefore, that the displace- 
ment fihould be early recognized and properly overcome. It happens, 
however, that in a large proportion of cases the true nature of the ac- 
cident is not ascertained until the swelling has subsided, and it is too 
late to apply the remedy. In all cases where a blow has been received 
upon the nose, a careful examination should be promptly instituted, and, 
if a fracture has occurred, a smooth steel sound, of small size, should 
he carried to the roof of the nares and the fragments carefully adjust- 
ed. No means of support which have hitherto been contrived, in- 
tended to maintain the fragments in position, merit consideration. 
The patient must not snuff forcibly, or blow through his nostrils; 
neither compresses nor adhesive plasters must be laid over the nose ; 
and if with these precautions the fragments do not keep their places, 
then the surgeon must observe daily, as the swelling subsides, whether 
they are in position, and, if they are not, he should carefully readjust 
them each day. Fractures of the nasal bones unite very early, and, 
unless the deformity is remedied within the first ten or fourteen days, 
the result of surgical interference must be considered doubtful. 



Fractures of the Cheek Bones. 

That portion of the superior maxilla which supports the malar bone 
so frail, that a force wholly insufficient to break the latter is often 
iffioicnt to comminute the former ; so that it is not a fracture of the 
17 
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malar bone with, which we have generally to deal, but a clcjiression of 
this bone npon the antrum. 

If the malar bone is bnt slightly depressed it should be lot alone, 
[f the depression is extreme, the antrum should be penetrated from 
below, and the bone forced up with some suitable instrument. In 
some cases this may be accomplished by the finger introduced into the 
mouth and placed under the zygomatic process of the malar bnne. 

If the z3'gomatic arch is driven in, although the temporal muscle 
may be for a time paralyzed or embarrassed in its motions, these syiii]> 
toms, in most cases, soon disappear, and no permanent injury ensues. 
If in any case it is thought necessary to elevate the depressed frag- 
ments, the only reliable method is to cut down upon the bone and lift 
the fragments with an elevator or a pair of forceps. 

When the alveolar arcade is broken or the superior maxilla exten- 
sively comminuted, the fragments should be replaced as well as possible, 
and retained in position by the lower jaw, or in some cases by wire 
ligatures applied to the sound teeth. The exceeding vascularity of 
these parts insures their speed}^ reunion, even when the fragments are 
very much loosened or almost completely detached. 



Fractures of the Lower Jaw. 



The lower jaw may be broken at or near the symphysis, in the liodyor 
horizontal portion, at the angle, in the ascending ramus, through the 
condyles, or through the coronoid process. 

The most frequent point of fracture is in the body, near the anterior 
mental foramen. "When a fracture occurs at this point the anterior 
fragment generally falls two or three lines, and sometimes is slightly 
displaced backwards upon the posterior fragment. The indication of 
treatment is simply to elevate the chin ; and if all the teeth remain in 
both the upper and lower jaws, a perfect coaptation is secured when 
the jaws are closed and maintained in apposition ; but inasmuch iw 
under these circumstances the patient could not be fed, we are not per- 
mitted to adopt this method, unless the absence of one or more of the 
teeth in the front of the mouth leaves a sufficient opening for the intro- 
duction of a tube. Where all the teeth are perfect, therefore, we find 
it necessary to introduce between the molars, on one or both sides, 
interdental splints, which, at the same time, give a support to the 
lower jaw, and separate the front teeth sufficiently for the introduction 
of food. For this purpose, wood, cork, ivory, and other materials 
have been employed ; but gutta-percha, recommended first by mvsel' 
for these cases in 1849, is in many respects superior to either. It 
useful, also, whenever the absence of the molars in either jaw wdlnot 
allow the upper dental arcade to furnish a proper internal snpport or 
splint to the fragments. 

Nearly all the bandages and slings recommended for this fracture 
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Fig. 61 



are inefficient, and arc exceedingly liable to displacement. That por- 
ti(.n of the apparatus especially which, in most forms of dressings, 
passes in front of the chin and is made fast under the occiput, intend- 
ed only to prevent the sling from sliding forwards, does not fail to 
depress the chin, and increases the tendency to overlapping of the 
frai,'inents. 

I iiave been able to overcome these difficulties in some measure by 
an apparatus constructed as follows. 

A linn leatber strap passes under the chin, and is buckled over the 
top of the head at a point near the junction of the coronal and sagit- 
tal sutures. This maxillary strap— as it 
will be convenient to designate it — is 
staved by two counter-straps made of 
linen webbing, called respectively the 

)Ccipito-frontal and the vertical. The 

)ccii)ito-frontal is looped upon the max- 

llary at a point just above the ears, 

uid may be elevated or dej^ressed at 

jleasure, to fit different heads. The 

K)8terior, or occipital portion of this 

itrap is buckled under the occiput ; 

.vliile the anterior, or frontal portion 

s buckled across the forehead. The 

'crtical strap unites the maxillary and 

(ccipital, passing over the top oi the 

lead in the line of the sagittal suture. 

■Vherevcr a buckle is used, a pad 

lutiild be ])laced underneath it. The 

aaxillary strap is constructed of firm 

;iatlier, to prevent it from becoming easily displaced forwards at 

;iiy point below the counter-straps. Under the chin it is narrow, but 

•uinediately widens as it passes over the sides of the jaw and face, be- 
aming narrow again in front of the ears. To prevent its being dis- 

;laced backwards against the larynx, a piece of linen cloth should be 
fstciK'd to its margin in front of the chin. This is most conveniently 
•ue by punching holes in the anterior margin of that portion of the 
axillary strap which corresponds to the chin, and then fitting and 
fWiug fast the chin-piece after the apparatus has been once perfectly 
Ij listed. 

There area few cases of compound comminuted fractures, and es- 
H'lally gunshot fractures, in which other forms of apparatus nuiy be 
I'lmred, Occasionally it may be necessary to secure the fragments 
'til wire looped over sound teeth, or passed through the fragments 
.emselves. Ligatures of any kind, however, made fast to the" teeth, 
•e liable to several objections. They are apt to slide down wpon 
irunis; they gradually loosen the teeth; and, operating horizon- 




The author's apparatus for Fracture of the 
Inferior Maxilla. 
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tally, they act to a great disadvantage. Dr. Prout of Brooklp has sue. 
ceeded, in one case under my observation, in obviating this last objec- 
tion, by fastening the wire to the crowns of the teeth and securing it 
over a piece of gutta-percha, laid along the top of the dental arcade 
and across the line of fracture. 

Attempts to secure the fragments by interdental splints combined 
with outside splints, thus dispensing with the sling, have been made by 
Choj)art, Desault, Rutenick, Kluge, Bush, Houzelot, Jousset, Lonsdale 
Malgaigne, Wales, and others. They are generally complicated, and 
seldom possess any advantages to compensate for the trouble and (■ 
pense of making and applying them. 

The use of vulcanized rubber, suggested by Gunning and Beans, as 
an interdental splint, made fast in some cases with screws worked into 
pjg the teeth, has also only a limited ap- 

plication. In the hands of an in- 
genious dentist, however, this mate- 
rial may be made very useful in cer- 
tain comminuted fractures. Dr, 
Beans' success during the late war in 
the treatment of gunshot fractii! 
after the subsidence of the hnini 
ate inflammation, has completely 
tablished its value in these ca^( 
Plaster Model of Jaws. but tlic vulcauizcd rubbcr appai ;i 

invented by Norman Kingsley, dentist, of this city, in point of siiiipli 
and eifectiveness, exceeds any which I have yet seen. This latter iia? 
been employed in a number of cases at Bellevue Hospital, and in no 
case has it failed to give entire satisfaction. | 
Kingsley's apparatus may be thus briefly described. Impression? ''^ 
the upper and lower jaws are taken in plaster-of -Paris ; models m: 
from these impressions represent the lower jaw broken, and 
fragments displaced. The model of the lower jaw is then separatcl 
the points of fracture, and the fragments are adjusted to the mode- 
the upper jaw. Upon the plaster model of the lower jaw, obtained: 
rectified in this way, the vulcanite is moulded, embracing theteetb : 
the steel arms ; the latter, constructed of wire, one-sixteenth ot 
inch in diameter, rise abruptly at points correspondiug to the angle- 
the mouth, curve forward and then outward, so that, when in posit- 
the two outer extremities shall terminate over the surface of the cli 
at a point nearly opposite the base of the coronoid ])rocess. When 
apparatus is applied tlie teeth must be pushed into the sockets of 
splint with some force. The dressing is now completed by a ^1 



' Beans. Richmond Med. Jmr., Feb., 1866. Also the author's Treat^i on fm'^ 
and Dislocations. 
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riade of strong muslin extending- from one arm to the other beneath 
he chill. 

If teeth are only loosened at the pc^int of fracture they should be per- 
iiitted to remain ; but if they ai-e much displaced it is better to remove 
hem entirely. If portions of the alveolar sockets are broken, but their 
tttacliiiieuts to the soft parts are not much disturbed, they should also 
)(' replaced, since in many cases they will mider these circumstances 
)ec'^ine reunited. 

Fig. 63. 




Kingsley's Apparatus. 
Fig. 64. 




Same applied to the Model. 



r)iinncj the progress of the treatment the patient must be nourished 
r ^.tf^^'./^^d^'ther hquidfood; he must not be permitted to lie 
Pon either side of his face; the mouth may be washed several times 
a. with a weak solution of tincture of myrrh in water ; and, if it is 
^ice R "'""f '"^'geon need not hesitate in most cases, once or 
I e-iso ' ^^'^'^^^'^ dressings, including the interdental splint 
lis To T'^ ^^^"^1^ thoroughly. Of course 

JUKI be done with care, so as to disturb the fracture as little as 
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Union is accomplished in from two to four weeks, M-ith but rare ex- 
ceptions, and in most examples of simple fracture little or no pernia- 
nent deformity remains. 

Fractures at or near the symphysis are usually accompanied 
only a slight vertical displacement and require no special considera- 
tion. 

Fractures at the angle, involving the sockets of the last molars, 
though the fragments are not generally much displaced, frequently 
demand the prompt extraction of one of the molar teeth, on account of 
the difficulty of closing the mouth when the tooth is onlj' slightly 
loosened and elevated ; abscesses are veiy prone to result from these 
fractures. Occasionally it is found that the lateral pressure of the 
sling or bandage forces the fragments inwards, and in such cases it 
may be necessary to place under the cliin a firm wooden or gutta-percha 
splint, with expanded extremities which will allow the sling to support 
the chin without making lateral pressure. 

Fractures of the ascending rami and condyles, when propeilv ad- 
justed, require generally no other apparatus than a sling to secure 
immobility. Cases have been reported, however, in which the 
tendency on the part of the lower fragment to become displaced 
backwards has only been overcome by wires attached at one extremity I 
to one of the lower back teeth, and at the other to the corresponding ' 
front upper cuspid. 

In case the coronoid process is broken, it will probably be quite a 
well not to make any surgical interference. We possess no means nf 
adjustment except to close the mouth, and there is no reason to suppose 
that a displacement, resulting in a fibrous union, would render the jaw 
any less useful than it was before. 

Fractures of the Os Hyoides. 

This bone has been broken either in its body or through one of the 
cornua, by hanging, by the grasp of the hand, by a fall upon the neck, 
and by muscular action alone, as in throwing the head violently 
backwards. The fracture is characterized especially by displacement, 
difficulty of deglutition, and sometimes by difficulty in respiratiou. 
Reduction has been accomplished by introducing the finger into the 
pharynx ; in most cases, however, although replaced, the fragments 
would not remain in position. The head should in general be kept 
well thrown back ; and if great paiu is experienced in deglutition, the 
patient may be fed through a stomach-tube. 

The accident is not in itself generally fatal. Of the ten cases which 
I have fcnuid recorded, five have recovered. Among the cases which 
recovered, three of the fractures had been caused by graspiog the 
throat, and one was caused by muscular action. 
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Fractures of the Larynx and Trachea. 

Dr. William Hunt, of the Pennsylvania Hospital, has collected 
twenty-nine cases of fracture or rupture of these organs." They have 
been caused by hanging, by grasping the neck, by falls or other direct 
l)lo\vs. I have seen one case of fracture of the larynx caused by the 
kick of a horse. 

If the patient is threatened with suffocation, tracheotomy is the only 
proper alternative; but my own patient, upon whom I performed 
laryngotoiny on the second day, died. Of the cases collected by Dr. 
Hunt, ten recovered and seventeen died ; but of the eight cases 
included in this enumeration upon whom tracheotomy ^vas performed, 
eix recovered. It may be proper also to introduce a tube into the 
Btomach to supply the patient with food. 

Fractures of the True Vertebrae, and Rupture of the Intervertebral Cartilages. 

The vertebrae may be broken through any one of their se\-eral 
processes, through the vertebral arches, or through their bodies. The 
intervertcbi-al substance may also be torn asunder. Fractures of the 
arches, of the bodies, and rupture of the intervertebral substance are 
the most common, and it is these latter alone which in themselves are 
competent to cause pressure upon the spinal marrow. 

Fractures of the bodies of the vertebrae have been observed to occur 
most often in those portions of the spinal colunm which have the 
greatest latitude of flexion and extension, namely, between the third 
and seventh cervical, between the eleventh dorsal and second lumbar, 
and between the fourth lumbar and the sacrum. 

The signs of a fracture are crepitus, displacement, and paralysis. 
Crepitus if present must be conclusive, but it is generally absent ; 
or rather it would, in most cases, be very unwarrantable to attempt to 
produce it; nor would it be occasioned by motion in examples of 
fracture of the intervertebral cartilages. Displacement, also, does not 
always exist in a degree to be discovered before death ; and paralysis 
may be due to concussion, extravasation, or inflammation, as well as to a 
fracture with displacement. 

It follows, therefore, that a fracture cannot always be positively 
diagnosticated. I have lately seen a rupture of one of the interverte- 
bral cartilages of the cervical vertebrae resulting in death, in which the 
autopsy disclosed no displacement, nor could ci-epitus be produced by 
motion of the vertebrae u\xm each other. 

If, in a recent accident, paralysis dates fi-om the moment of the re- 
ceipt of the injury, there being no displacement or crepitus, w^e may 
conclude that it is either an example of concussion, or of fracture in 
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which displacement has occurred to an extent sufficient to lacerate or 
contuse the spinal cord, but the fragments have spontaneously resumed 
their places. The possibility of the condition named in the last sup. 
position is confirmed by a case which came under my own observation. 

If the paralysis, commencing at the moment of the receipt of injury, 
continues after the lapse of several days, we may in most cases exclude 
concussion, and very properly decide that the symptoms are due to a 
fracture, with either a temporary or permanent displacement. Yet I have 
seen one fatal case in which a fracture existed in the upper cervical re- 
gion without displacement, with no appreciable lesion of the cord be- 
yond a slight degree of softening, and which softening seemed to be due 
alone to the concussion — or, more properly speaking, to the in- 
flammatory reaction resulting from concussion. This patient had par- 
alysis from the moment of injury until his death, which took place on 
the eleventh day. It is possible, therefore, that the paralysis from con- 
cussion alone may continue until death. Other writers have coufirmed 
this observation. 

Fortunately, since the differential diagnosis between concussion of 
the spine and a fracture with no appreciable displacement is sometimes 
difficult, an error in this regard does not usually compromise the safety 
or good of the patient, inasmuch as the same plan of treatment will be 
proper in either case. It is only the prognosis which is thereby ren- 
dered uncertain. 

Cases are not unfrequent, also, in which the occurrence of paralysis 
after the lapse of several hours, furnishes presumptive evidence of extra- 
vasation of blood ; and the autopsy has occasionally sustained the pre- 
sumption. In still other cases paralysis delayed for a longer period has 
been proven to be due to inflammation of the meninges, with conse- 
quent effusions. 

The fact that a spinous process may be broken without implicating 
any other portion of the vertebra, must not be forgotten when examin- 
ing the spine for displacement. 

It is scarcely necessary to say that the paralysis will affect the body 
and its extremities more or less, in proportion as the injury is higher 
or lower in the vertebral column. Several examples have been reported 
of fracture below the second lumbar vertebra unaccompanied with 
paralysis. If the fracture occurs in the dorsal vertebra, at any pomt 
below the origin of the brachial plexus, the paralysis does not include 
the upper extremities. If the third or fourth cervical vertebra is 
broken, the upper extremities are also paralyzed. A fracture with dis- 
placement, above the second or third cervical vertebra, involves the 
origins of the phrenic nerves, and death takes place in most cases 
immediately. 

Treatment — Dr. Ashhurst has tabulated 38 examples of resection of 
the spine, made for the relief of pressure upon the marrow caused by 
fracture and depression of vertebrae. One or two of these are of doubt- 
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f ul authenticity. The result is said to be known in 34 cases ; and of 
these 29 died. In the remaining 5 cases which are believed to have 
survived the operation some considerable time, not one was relieved of 
the paralysis. 

Such results are by no means encouraging, and would scarcely war 
rant any future attempts in this direction. Of one thing we feel as- 
Bured : resection offers little or no chance of success in those examples 
ill which the paralysis is due to fracture with displacement of the 
bodies of the vertebrae. Only when the arches alone are broken and have 
been driven in upon the cord, can any hope be entertained that eleva- 
tion or removal of the fragments will give relief ; and the extreme dif- 
ficulty of making an accurate diagnosis, such as will exclude a fracture 
also of the bodies of the vertebrae, must continue to render a ]-esort to 
the knife an expedient of doubtful propriety. 

The first and most important requisite of successful treatment in a 
majority of these cases is a water-bed, since without this bed-sores are 
almost inevitable if life is prolonged a few weeks. I have in a few 
cases of late, when the fracture was below the middle of the dorsal re- 
gion, employed with advantage moderate extension by means of a pul- 
ley and weight ; the extension being applied to the lower extremities 
in the same manner as in fractures of the femur. In case this plan 
is adopted, the bandages employed to make fast the adhesive plasters 
must not be applied very tight, lest they should cause oedema or excori- 
ations of the limbs ; and the weight must be light, not exceeding eight 
or ten pounds for an adult. In two examples, also, of fracture of the cer- 
vical vertebrae, my patients have experienced great relief from exten- 
sion in the opposite direction, by means of straps fastened underneath 
the chin and occiput. Perfect quietude must be enjoined, and for this 
reason i*. is very improper in the early period to administer cathartics. 
The urine should be drawn at least twice daily. 

After the period of inflammation is fully past, if paralysis still re- 
mains, especial attention should be paid to the regulation of the bowels, 
and strychnia should be administered, in doses varying from the one- 
twentieth to the one-eighth of a grain, three times daily. Electricity, 
friction, and passive motion are also valuable adjuvants in restoring sen- 
sation and muscular contractility. 



Fractures of the Sternum. 

The sternum is generally broken by external violence. It is said, 
however, to have been broken by muscular action alone. The fracture 
•8 fjenerally transverse, and takes place usually at one of the several 
points where the ribs unite with the sternum; or, in other words, 
tln-()U(;]i the line of union of the original six pieces of which the stei- 
^iim is in early life composed. The manubrium and gladiolus are 
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especially liable to become separated ; and in some cases it is observed 
that in consequence of the absence of a bony union between these 
portions of the breast-bone, the accident is of the nature of a dislocation 
or of a diastasis. A few examples of longitudinal fractures have been 
recorded ; and in the case of severe crushing accidents the bone is 
sometimes comminuted, the lines of separation extending in various 
directions. Comminuted fractures are usually complicated by severe 
injuries of the thoracic viscera, and if life is sufKciently proloiigod 
they are not unfrequently followed by mediastinal abscesses. In most 
cases of transverse fracture the lower fragment advances upon the 
upjjer, or it may be found slightly overlapping. 

Treatment. — Ordinai'ily, when the fracture is simply transverse, a 
full inspiration, the shoulders being at the same time drawn forcibly 
backwai'ds, will effect a replacement. Adjustment is most easily main- 
tained by a thoracic bandage and compress, while the patient occupies 
the sitting posture. A fail are to maintain complete adjustment is not, 
however, usually followed by any serious consequences. 

Fractures of the Ribs, or of their Cartilages. 

Neither the ribs nor their cartilages are often broken in early life; 
in advanced life both accidents are comparatively frequent. They may 
be broken by direct Ijlows, counter-strokes, or by muscular action. 

In most cases the displacement is very slight ; and such displacement 
as exists cannot be easily overcome ; nor is it of much importance that 
it should be. They unite very quickly, even when it is impossible to 
secure perfect quietude. 

Fractures of the cartilages unite by bone, as has been already ex- 
plained ^vhen speaking of fractures of the cartilages in general. 

In order to restrain the action of the ribs, the thorax should be 
enclosed with a broad band, or with successive turns of a roller ; but 
if, as sometimes happens, the bandage increases the pain, it should be 
omitted. It may be necessary to employ opiates in moderate doses to 
lessen the acuteness of the pain. 

If the fracture is compound and comminuted, the small fragments 
should be removed with a pair of forceps, or at least raised sufficiently 
to prevent their projection toward the pleural cavity. 

It is seldom, even in gunshot fractures, that the intercostal artery 
bleeds sufficiently to require a ligature ; but in case the ha3morrhage 
fi'om this source is alarming, and the artery cannot be tied in the usual 
way, or its bleeding be arrested by digital compression, it will be proper 
to cast a ligature around the entire rib on the side of the fractui-e 
nearest the spine, or even, in some cases, to exsect a portion of the rib 
in order to reach and secure the bleeding vessel. 

A moderate emphysema is quite common in connection with both 
simple and compound fractures of the ribs, and generally demands no 
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special attention, since in most cases it disappears spontaneously in two 
or three weeks. In case it becomes very extensive it may be necessary 
to make an incision, or to open the wound down to the point of frac- 
ture, in order that the air may escape freely from within outwards. 

Fractures of the Clavicle. 

The clavicle is only very rarely broken near its sternal extremity. In 
most of the cases of fracture at this point which I have seen, the 
displacement has been slight and a good union has been easily obtained. 
Fractures near the acromial end are somewhat more common ; and in 
these cases the outer fragment falls a little, but the broken ends do not 
overlap, so that it is not found very difficult to secure a good result. 
In children the fracture of the clavicle is most often incomplete, and 
takes place usually near the middle of the bone ; and in these cases, 
also, it is usually sufficient to support the arm in a sling, and, with a 
few turns of a roller, to secure the elbow to the side of the body. If 
iu the treatuieut of these latter accidents it is found impossible at first 
to restore the bone completely to line, it happens eventually, as I have 
ah-eady explained when speaking of partial fractures, that a slow and 
spontaneous restoration takes place. 

In a vast majority of the cases of fracture of the clavicle in adults, 
the bone gives way near the junction of the outer and middle thirds ; 
and iu these cases the fracture is generally quite oblique. This is 
the typical fracture of the clavicle, and the one which has hitherto 
given the surgeon so much trouble. The clavicle is, of all the long 
bones, that which is the most exposed to observation, both by its 
position and by the small amount of its external cox ering. Surgeons 
have therefore been more desirous to obtain a perfect result in the case 
of this bone than of any other. There are many reasons, however, why 
a failure might reasonably be expected. The fracture is almost uni- 
formly very oblique ; the bone is much curved aud very slender ; no 
adequate side supports can be applied ; the muscles which cause the 
displacement act generally at a considerable angle with the axis of the 
bone ; they are, moi-eover, large and powerful, and whatever means we 
eiiipk)y to oppose their action must inevitably bear more or less upon the 
axihary vessels and nerves. 

AYe have to add, that no form of apparatus ever yet devised has 
bt'cn able to overcome these difficulties completely and for a sufficient 
length of time to insure a perfect union ; and that if we are fortunate 
enough to have, now and then, a perfect result, it has been because 
all these difficulties did not happen to be present in those cases ; and 
I'onsidering the great amount of inventive skill which has been ex- 
pended upon this subject, and the infinite variety of plans which have 
been suggested and practised, we ought to entertain very little hope 
of futui'e prt)gress in this direction. 
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Let us see, however, wnat may be accoinplishea, or what is to be tlie 

When the clavicle is broken and 
completely separated at that point 
which has already been stated to be 
the usual seat of fracture in the 
adult, namely, at the junction of 
the outer and middle thirds, the 
shoulder falls do-wn wards and a little 
forwards, and is at the same time 
drawn strongly towards the side of 
the body. The outer end of the 
sternal fragment is also more or less 
lifted by the action of the steriio- 
cleido-mastoid muscle. The inner 
fragment generally lies above or 
in front of the outer f i-aginent, ove]- 
lapping the latter, half an inch or 
more, but in contact M'itli it. 

A sling, in any of the -sanous 
modificati<jns which have been em- 
ployed, will lift the shoulder, and 
thus accomplish the first indication 
of treatment. 

The forward displacement, depending chiefly upon the powerful and 
preponderating action of the pectoralis ma jor and minor, is seldom very 
noticeable, and, if permitted to remain, would hardly be regarded in 
itself as a deformity; but it increases the overlapping, and, if it 
were possible to do so, ought to be remedied. The truth is, however, 
that, so far as my experience goes, no plans of treatment which 
permit the patient to walk or sit, are able to overcome the tendency 
of the shoulder to fall in this direction. If for a moment, or for a 
few hours, they have seemed to hold the shoulders well back, they 
have uniformly failed to maintain them in this position after the 
lapse of a day or two. It is only, then, by ])lacing the patient upon his 
back, upon a hard mattress, that the indication can be completely ful- 
filled; in which position the weight of the shoulders will aid in the 
restoration, Mdiile at the same time the angle of the scapula, in contact 
with the mattress, is pressed forwards against the back of the chest, and 
the glenoid cavity with the head of the humerus is tilted backwards. 

The overlapping or the displacement in the direction of the axis of 
the bone is the remaining source of deformity, and gives rise to the 
remaining indication of treatment, namely, to carry the shoulder directly 
outwards, or away from the body; and this is what surgeons have 
hitherto found it impossible to do, either by posture or mechanical con- 
trivance, except in rare cases. It is true, however, that many broken 



result of a complete failure. 

Fig. 65. 




Complete Fracture of the Clavicle. 
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clavicles unite without any actual deformity under my own management, 
and under the management of other surgeons, but these cases were not 
the typical fractures which we are now considering. It is equally true, 
also that in the case of the typical fracture here referred to, a union is 
often accomplished without any apparent ovei-lapping or other deform- 
ity, for the reason sometimes that the amount of fat covenng the clav- 
icle prevents its observation, or the fragments, if overlapped, do not 
project toward the skin, and in such cases nothing but a very careful 
iiieasnreinent would determine the existence of displacement. 

The final result, then, of our best efforts is that the shoulder is restored 
to its original height, perhaps a little inclined forwards ; the fragmeiits 
overlap about half an inch, presenting more or less deformity, accord- 
\uir to the position of the fragments and the obesity of the patient ; 
and in this position they unite speedily, giving to the patient an arm as 
useful as before. In men this overlapping is a matter of no conse- 
(jiience, except when the suspender, or the belt worn by the soldier, 
chafes upon the projecting angle. 



Fig. 66. 




The author's Dressing for a Broken Clavicle. 



Paralysis of the arm has sometimes resulted ; but it was either due 
to ail original injury of some portion of the brachial plexus, or to the 
inii)roper use of an axillary pad. 

In reference to the multitude of forms of apparatus which have 
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been emploj-ed, I shall content myself by saying that the fi_i;-ni'e-cf- 
eight is inefficient ; the cross is almost equally inefficient, difticnlt to 
maintain in position, and cumbrous ; all the varions methods of mak- 
ing counter-extension in the axilla, including the axillary pad, are, as I 
have before stated, inadequate to the accomplishment of their purpose, 
and dangerous ; the apparatus immohile is oppressive ; adhesive 
plasters applied in any manner about the chest soon loosen ; and, in 
short, not one of these plans offers any advantages to compensate for 
their inconveniences. 

The method, then, which attains all that has up to this moment Ijeen 
attained by any other, and is at the same time both simple and safe, 
is, first, a sling passed under the elbow of the broken limb, and 
tied upon the opposite shoulder ; second, an axillary pad which com- 
pletely fills the sj^ace between the upper part of the arm and the side 
of the chest, but which is not so thick or firm as to constitute a fnl- 
crum ; third, a bandage to secure the elbow against the side of the bodv. 

If, in addition, the patient be laid on his back upon a firm bed, 
with his head supported by a pillow, and is not allowed to rise or to 
move, there will be in the end no perceptible deformity from the for- 
ward displacement of the shoulders ; but, inasmuch as many patients 
cannot endure confinement upon their backs in bed, and to most 
patients it would prove exceedingly irksome, and especially since tlie 
adN'antages to be gained thereby are inconsiderable, I have not 
thought it worth while, except in a few cases occurring in hospital 
practice, to adopt this plan of treatment. 

Fractures of the Scapula. 

When the body of the scapula is broken, the fragments should be put 
at rest by placing the forearm in a sling, and securing the arm to the 
body b}^ a few turns of a roller. Fractures of the acromion process 
outside of the junction of the clavicle with the scapula, require no 
treatment. Fractures of this process through the acromio-claviciilar 
articulation, or posterior to this point, are to be treated in the same 
manner as fractures of the clavicle. Fractures of the coracoid process 
may be treated by placing the hand over the upper portion of the op- 
posite thoracic wall, and securing the arm, forearm, and hand in this 
position by a roller. 

Fractures of the surgical neck of the scapula through the semilu- 
nar notch, carrying away at the same time the coracoid process and the 
glenoid cavity, will be recognized by grasping the scapula with one 
hand, while the head of the humerus is moved with the other. The 
treatment, after reduction, consists in ]>lacing a pad in the axilla, and 
securing the arm to the side of the body by a roller. 

All of the fractures mentioned are rare, but a fracture of the body 
is more frequent than either of the others. 



FRACTUEES OF THE HUMERUS. 



271 



Fractures of the Humerus. 

Fractures at the anatomical neck, separating the head from the 
tuberosities, and fractures of the greater and lesser tuberosities, are of 
rare occurrence. They are in most cases the results of direct blows, 



rig. 67. 



Fig. 68. 





Fracture of the Anatomical 
Keck of the Humerus. 



Fracture of the Sirrgical Neck of the 
Humerus, 



and tlicy are not usually accompanied with much displacement. Im- 
pacted fractures, both intra and extra capsular, are also unfi-equent. 
The surgical neck of the humerus is, however, the frequent seat of 
fracture, especially in old people ; and in this case it is often broken by 
80 slight a force that the fragments do not become displaced; but in 
general the lower fragment is drawn up in front, towards the coracoid 
process, where it is often mistaken for the head of the humerus. In 
children we occasionally meet with epiphyseal separations which 
resemble fractures of the surgical neck. 

Fractures of the shaft near its middle are generally quite oblicpie; 
and if the fracture is just above the insertion of the deltoid, the 
lower fragment is apt to penetrate the soft parts, in consequence of the 
violent muscular contraction caused by the sharp points of the bone. 

"When the humerus breaks near its lower end, the lower fi-agment is 
drawn upwards and backwards by the triceps. 

Fractures of either the inner or outer condyle are common in chil- 
dren. The fi-agmeuts are not generally much displaced unless the 
fracture is complicated with a dislocation. 

Treatment. — All fractures of this bone, except those at or near the 
elbow-joint, may be treated upon the same plan. It is almost or quite 
impossible to maintain extension by apparatus, for the reason that the 
axilla does not furnish an adequate or safe point of resistance for the 
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Fig. 69. 



Pig. 70. 



counter-extension. A slight ovei-lapping may, therefore, be generally 
anticipated, but it is not usually such as to be recognized excejit 
by careful nieasiirenient, and occasions Hd 
maiming. 

The fragments being reduced as well as pes 
sible, a single splint, made of leather, felt, 
or gutta-percha, long enough to extend from 
above the acromion process to the elbow-joint, 
must be applied to the outside of the arm, 
enclosing about one-half of tlie circumference 
of the limb. This should be moulded and 
allowed to become dry aud liard before it is 
secured to the arm. A second short splint 
should be laid on the inside of the arm ; both 
of these splints, liaving previously been cov- 
ered with a sack of woollen cloth, are then to 
be made fast to the arm by a roller; and 
finally, the forearm being flexed upon the 
arm and suspended by a sling passing under 
the wrist, the arm must be secured to the side 
of the body by a separate roller. 
I do not find it necessary to apply a bandage to the forearm in these 
cases. Its omission does not usually result in oedema of the hrab 



Pattern of Long 
Splint for Frac- 
tures of Humerus. 



Same, 
complete. 



Fig. 71. 




Fracture just above the Condyles. 



Fig. 72. 




Dressing for Fractures at or near the Elbow-Joint 



below the elbow-joint, unless the roller enclosing the arm-splints is 
unnecessarily tight ; and in case it does occur when the roller is pi'Op 
erly applied, a few days' rest in the recumbent posture is the most 
convenient remedy. 
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Fractures at or near the elbow-joint are more difficult of manage- 
ment and exact great care aiid attention on the part of the surgeon. 
The forearm should be placed at a right angle with the humerus and 
maintained in this position by a right-angled splint. 

After a thorough trial of angular splints made with movable joints, 
of wood, pasteboard, and various other kinds of apparatus, I am con- 
vinced that a thick piece of gutta-percha, moulded to the back and 
sides of the arm, elbow, and forearm, will give the most satisfaction. 
Wlien it can be obtained, an angular splint of hard felt, previously 
moulded upon a model, will answer nearly as well. Sole-leather, if 
used, must be cut at right angles and applied to each side of the limb, 
since it cannot be made to double smoothly over the elbow upon its pos- 
terior aspect when bent at a right angle ; but splints applied to the 
sides of the limb are not managed so easily as when applied to the 
hack ; and they are particularly inconvenient when laid upon the front, 
wliere most of the swelling usually takes place. 

The gutta-percha or felt splint, covered with a woollen or cotton 
sack, is first secured to the forearm by a roller ; and then, in a case of 
fracture of the humerus above the condyles, while extension is made, 
the upper portion of the splint is secured to the arm in a similar man- 
ner. The front or bend of the elbow should always be well coAered 
with cotton batting before enclosing the elbow-joint in the turns of the 
roller. 

In addition to the danger of deformity from displacement in these 
fractures, there is added the danger of anch} losis ; to avoid this latter 
the limb must be removed carefully from the splint as soon as the 
swelling has in some measure subsided— perhaps as early as the tenth or 
fourteenth day — and gently flexed and extended before replacing the 
spliut. If the fragments are not found to be disturbed by this motion, 
the same may be repeated daily until the cure is accomplished. This 
is a safe and judicious measure in most fractures near to but not involv- 
ing joints ; but it is eminently necessary in fractures of the condyles, 
which, in nearly all cases, have been found to implicate more or less the 
joiut surfaces or the articular ligaments. In these cases the displace- 
ment, as I have already remarked, is generally trivial ; nor is it usually 
increased by removing the splints and flexing or extending the limb 
moderately. If it were increased, it must be understood that anchy- 
losis is a much more serious result than displacement. I have seen a 
condyle displaced a little without perceptible deformity, and I have 
seen complete non-union of a condyle without the slightest imperfec- 
tion in the motions or strength of the limb. It has, therefore, often 
presented itself as a serious question, whether we would not do better, 
ni most of these cases of broken condyles, if we never employed a 
splint at any period of the treatment. 

The lower epiphysis is occasionally separated in children, but sc 
'•iiroly that I have never met with this accident in mv own practice. In 
18 " 
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case it were to occur, the treatment would be tlie same as for a fi-aetiire 
occurring in the region of the elbow. 

Is'on-union occurs more frequently in the case of the humerus than in 
the case of any other long bone in the body, excepting tlie femur when 
broken within its capsule. I believe the explanation of tliis fact is to 
be found in the peculiar motion to which the fragments are subjected 
during treatment, — a motion of the fragments to and from each other 
— the effect of which I have fully stated in my general remarks on 
the causes of delayed union. The forearm being placed at a right 
angle with the arm, either with or without a splint to retain it in this 
position, soon becomes stiff, or partially anchylosed at the elbow-joint; 
when this has occurred, whatever motion is inflicted upon the forearm 
is conveyed directly to the point of fracture, and, as the elbow is held at 
a fixed point by the splint or sling, the upper end of the lower frag- 
ment will be carried forwards and backwards. 

I have therefore been able in several instances to hasten consolidation 
in cases of delayed union, by putting the arm and forearm in a straight 
position beside the body and then applying a splint long enough to 
extend from the shoulder to the hand. When this is done, whatever 
motion occurs at the point of fracture will be a motion upon this point 
;as upon a pivot, which is much less apt to prevent union ; or there may 
be no motion at all except what occurs in the shoulder-joint. 

Other reasons have been assigned for the frequency of non-union, or 
■of ligamentous union in this bone, but none of them have seemed satis- 
factory ; while experience has furnished me some very substantial evi- 
dence of the correctness of the theory which I now offer. 

In .case this bone refuses finally to unite, we ought to attempt to bring 
about union, first, by perforation, as has been explained i^: the section on 
delayed and non-union ; but I have succeeded most often here by *re- 
section — that is, by exposing the point of fracture, sawing or cutting 
off the ends of the bones, and then securing them firmly in contact by 
stout iron or silver wire. As a splint to support the arm and maintain 
perfect quietude after this operation, I consider gutta-percha indis- 
pensable. It must enclose the limb from the shoulder to the hand. 
The wire will sometimes escape spontaneously. If it does not, it 
should be allowed to remain at least four or six months after the con- 
tsolidation is effected. 



Fractures of the Radius. 

The radius alone is seldom broken except near its lower end. Oc- 
casionally, however, this accident occurs in its middle portion, and still 
more rarely near its head. 

A fracture anywhere in the middle portion is easily recognized) 
and is to be treated in the same manner as will hereafter be directed 
for a fracture of both iradius and ulna. 
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A fracture of the neck above the tubercle may be mistaken for a 
(liskjcati«»n of the head of the radius forwards, since the lower fragment 
will be drawn forwards by the action of the biceps. It will be most 
easily replaced while the forearm is flexed upon the arm ; and it must 
be retained in place by a right-angled splint applied to the back of the 
arm and forearm, and by a compress placed a little below the insertion 
of the biceps and held in position by a roller. 

CoUes' Fracture. — The fracture immediately above the lower end 
of the radius, generally known as Colles' fracture, has been the subject 

Fig. 73. 




Colles' Fracture. 



Fig. 74. 



of much study, but surgeons are not yet fully agreed as to its precise 
character. It is the result, usually, of a fall upon the palm of the hand, 
and is characterized by the usual signs of fracture, and by a deformity 
ill which some writers have detected a resemblance to a siher fork. 
The lower fragment, including the carpal bones, is 
tilted backwards, the hand inclines a little to the 
radial side, and the fingers are in general slightly 
flexed. 

The point at which the fracture occurs is usually 
from half an inch to one inch above the lower end of 
the bone. 

According to Yollemier the fracture is generally 
transveree, both in its ante ro- posterior and lateral di- 
rection. Robert Smith has noticed that the lower 
fragnicut is in most cases simply tilted backwards, 
the broken ends not being completely displaced from 
each other; there is usually little or no impaction, 
nor is the upper end of the lower fragment drawn 
towards the ulna by the pronator quadratus, as has 
been generally believed, but the lower end of the 
lower fragment is thrown backwards, with little or 
no displacement at the point of fracture. 

Others maintain that in addition to this general displacement of the 
lower fragment, it generally suffers a comminution. 

Prof. Moore, of Rochester, believes that in most cases there is added 
a true luxation of the lower end of the ulna ; and that the chief ob- 
stacle to the reduction is the entanglement of the ulna in the annular 
ligament. 




Comminuted Fracture of 
the lower end of the 
Radius. 
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It is my belief that in a majority of cases thei-c is only a tilting bad;, 
wards of the lower fragment ; that in a minointy of examples the lower 
fragment is comminuted ; that in a few cases it is impacted, witli or 
withont comminution ; and that it happens now and then, yet \Q\y 
seldom indeed, that the lower fragment is completely displaced back- 
wards, so that the broken ends no longer rest upon each other. There 
can be no question, also, that the peculiar form of displacement or dis- 
location of the lower end of the ulna, in which the ulna becomes 
caught and detained under the annular ligament, constitutes in some 
cases the chief obstacle to reduction, especially when the accident has 
been occasioned by a fall fi-om a great height and unusual force has 
been applied against the palm of the hand. 

In addition to the fracture there is associated, in probably every 
case, a stretching of the ligaments about the joint, or what is usually 
denominated a sprain ; especially is the radio-ulnar ligament apt to 
suffer laceration, and occasionally, also, the styloid process of the ulna 
is broken. 

Keduction is accomplished in most cases with ease by simply pressing 
the lower fragment forcibly forwards. If, however, complete dis- 
placement exists, or if there is impaction, it will be requisite to employ 
extension. If the ulna is displaced and caught in the annular ligament, 
extension with circumduction will facilitate the restoration of both the 
radius and ulna to position. 

A very common result of treatment in CoUes' fracture is, that 
the hand remains slightly deflected to the radial side, and the carpus, 
including the lower fragment, inclines a little backwards. So far as the 
falling of the hand to the radial side is concerned, I am confident that 
it is often due to the rupture of the radio-ulnar ligament, which allows 
the lower end of the ulna to project to the ulnar side. Imperfect res- 
toration of the lower fragment to its original position is responsible for 
the remainder of the deformity ; yet the utmost skill aud attention 
cannot always prevent its occurrence. 

Another result, which is much the most serious, but Avhich ha? 
hitherto received too little attention, is prolonged and sometimes per 
manent stiffness of the joint. 

In the treatment of this fracture the following indications are most 
prominent : first, to reduce the fracture ; second, to maintain the 
lower fragment in position by pressure applied to its posterior or 
dorsal surface ; third, to allow to the wrist-joint, throughout the whole 
of the treatment, as much motion as is consistent with the retention of 
the fragments in place. 

The manner of reducing the fracture has already been stated., TIip 
pressure required to maintain the fragment in place will be best apphed 
to the dorsal surface of the lower fragment by a firm dorsal splint, con- 
structed from the lid of a cigar-box, or from a shingle of the width of the 
widest part of the forearm, and long enough to extend from the elbow 
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to the middle of the carpus. This splint should be enclosed in a cotton 
or flannel sack, and partially filled, on the side of the splint which is 
to lie against the arm, with cotton batting, and before closing the ends 
of the sack a portion of the cotton batting should be massed at the lower 
end of the splint so as to form a heavy pad. This single splint, thus con- 
structed, will in most cases answer the second indication as completely 
as it can be auswered by any other method. Generally, however, I 
advise the addition of a second or palmar splint, for the reason that two 
Bpiintri are more easily kept in place than one. They give to each other 
inatual support. 

The paluiar splint may be formed of the same materials, prepared 
ill the same manner as the dorsal, and of suiiicient length to extend 
from the bend of the elbow, when the forearm is flexed at a right angle, 
to the middle of the cai-pal bones ; but in the case of the palmar splint 
the cotton wadding must be crowded away instead of being massed 
opposite the lower fragment. These two splints are now to be secured 
in place by a few turns of a roller, and the forearm suspended in a 
sling. 

Tliis is essentially the method now almost universally practised by 
the surgeons of Bellevue Hospital. No one here thinks of using any of 
the forms of the pistol-shaped splint, so much extolled upon certain 
theoretical grounds by various surgeons both at home and abroad. The 
indication of treatment for which it is especially claimed to be useful 
does not often exist, namely, impaction or overlapping ; and, when it 
does exist, this splint is totally inadequate to accomplish the end pro- 
posed. 

I'ig. 76. 



Pi(f. 75. 




The author's Pistol-shaped Splyit for Colics' Fracture. 




Dressing applied for a Colles' Fracture, 
omitted.) 



(Sling 



If the surgeon for any reason, however, chooses to employ it, he will 
have only to extend his palmar splint obliquely from the wrist to the 
nietacarpo phalangeal articulation, padding it carefully in the palm of 
tlie hand to fit the various irregularities of surface, as shown in the 
accompanying illustration. In the illustration, intended to represent 
fhe dressing applied and complete, the sling is omitted, for the purpose 
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of showing with more precision the form and extent of the doi-sal 
splint. 

The third indication, namely, to prevent anchylosis, is to be accom- 
plished by moving the joint daily, or at least from a very early period, 
until the cure is completed. In case the palmar splint is extended 
to the metacarpo-phalangeal articulation, the portion of the Ijaiidage 
which confines the hand will have to be removed temporarily in (;rder 
to give motion to the wrist-joint. 

Barton, of Philadelphia, believes that a fracture of the lower end of 
the radius sometimes takes place in which the posterior lip only of the 
radius is broken off ; the signs of which accident are very much like 
those of a CoUes' fracture. If it does occur, the treatment will be the 
same as for a Colles' fracture. 

Fractures of the Ulna. 

Fractures of the Olecranon Process of the Ulna are generally 
occasioned by direct blows, such as a fall upon the elbow. Malgaigiie 
thinks it is sometimes broken by muscular action alone. 

In several cases that have come under my notice, the fragments were 
only slightly separated from each other, so that crepitus was easily pro- 
duced ; but generally the process is 
drawn more or less forcibly from 
the shaft by the action of the triceps. 
It is probable that differences in this 
regard are due to the less or greater 
laceration of the aponeurotic expan- 
sion of the triceps, of the ligaments, 
and of the capsule. 

Although the displacement may be 
inconsiderable, the fragments unite 

Fracture of the Olecranon Process. almOSt COUStautly by ligament. If 

the ligament does not exceed half an 
inch in length, the ability to extend the arm is not sensibly diminished, 
unless, indeed, some anchjdosis shall have taken place. 

In treating this fracture, the forearm should be made straight upon 
the arm, so as to relax the triceps ; and the upper fragment nmst be 
retained in place by a roller applied obliquely across the back and front 
of the arm, while the straight position is maintained by a splint. Du- 
verney, Desault, Sii- Astley Cooper, Boyer, and indeed most surgeons, 
recommend that this bandage or roller shall be applied directly to the 
limb in its whole circumference, and that the splint shall be placed 
above the bandage. This method has no advantages, and is objection- 
able as increasing the danger of strangulating the fimb. 

My own mode of dressing a fracture of the olecranon is as follows : 
A light wooden splint is constructed, long enough to extend from about 
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four inches below the shoulder to the wrist, and of the width of the arm 
in its widest part. At a point about three inches below the olecranon 
j)rocess a notch is made on either side of the splint, to receive the 
oblique turns of the roller, and prevent them from sliding The splint 




is then covered on one side with cotton batting, so distributed as to 
meet the irregularities of the limb, and then the whole is enclosed in a 
cover or sack. It is not desirable that the limb should be placed in a 
position of forced dorsal extension, but only of easy and moderate 
extension, and for this purpose the cotton batting must be in excess 
along the middle portion of the splint. 

The splint thus prepared is laid upon the palmar surface of the arm 
and forearm, and secured by a roller, the first turns of the roller being 
passed obliquely across the back of the arm above the process, and over 
the front of the splint through the notches made in its two sides. By 
this plan the olecranon will be held down and the muscles properly 
compressed, while the circulation on portions of both sides of the arm 
will remain unobstructed. 

To avoid anchylosis the sjilint should be removed fi-om time to time, 
and the elbow-joint subjected to passive motion. 

The Coronoid Process is seldom broken. It is probable, however, 
that it is occasionally broken in connection with dislocations of the 
radius and ulna backwards ; and also, sometimes, in connection with a 
longitudinal fracture of the head, of which latter complication Hodges 
has reported three examples, verified in the autopsy. Malgaigne and 



Fig. 79. 




Fractare of the Coronoid Process. 



Fergnsson think the accident quite common. Those who feel any 
special interest in the discussion which has originated ujjon this subject 
are referred to the fourth and last edition of my treatise on Fractures 
and Dislocations. 



280 



FEACTUEES OF THE EADIUS AKI> ULTTA. 



Liston thought the coronoid process was occasionally pulled off in 
children, before it became united to the shaft, by the action of the 
brachialis anticns : but the coronoid process is never an epiphysis ; and 
moreover, the brachialis anticus is inserted at its base, where its action 
could have no influence in causing its separation. It is proper, there- 
fore, to conclude, that the fracture or separation never happened in tlie 
manner supposed by Liston. 

In case of a simple fracture of this process the forearm should be 
flexed upon the arm in the position of a right angle ; and, if it is com- 
plicated with a dislocation of the radius and ulna backwards, it should 
be maintained in this position by a right-angled splint. 

Fractures of the Shaft of the Ulna alone are to be treated upon the 
same principles as fractures of the shaft of the radius. 

Fractvires of the Radius and Ulna. 

When Both Bones of the Forearm are broken, the diagnosis is very 
easily made out, and in general the reduction is accomplished without 
difiiculty, but it is by no means certain that their apposition can be 
accurately maintained. The deformity which I have noticed most 
frequently after the treatment of this fracture is a lateral deflection, 
occasioning an angular j)rojection either to the radial or ulnar side. 

Fig. 80. 




Fractures of Radius and Ulna 



The treatment consists in the application of two wooden splints, of 
the length of the forearm, and of nearly or quite the width of the 
limb at its widest part, covered and padded as I have directed iu the 
case of a Colles' fracture. These, having been applied to the palmar 
and dorsal surfaces of the forearm, are to be retained in place by a 
roller. The forearm is then to be placed in a sling, and suspended in a 
right-angled position. 

The width of the splint recommended in this fracture and in all other 
fractures of the bones of the forearm, has reference : first, to the avoid- 
ance of any lateral pressure, by which the fi-agments might be made to 
encroach upon the interosseous space ; and, second, to the prevention of 
ligation of the limb, in consequence of which so many disastrous results 
have from time to time been recorded. If the bandages do not touch 
at all, or if they press onlv lightly upon tlie radial and ulnar niai-gins, 
complete strangulation will seldom or never occur. 
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If, however, a roller, called the primary roller, is applied to the foi-e- 
arm underneath the splints, as was the custom with the older surgeons, 
and as has been recommended by some surgeons of the present day, 
the fragments will not only be driven into the interosseous space, but 
the danger of strangulation will be imminent, no matter what may be 
the width and form of the splints. Strangulation is also equally liable to 
occur when leather, felt, pasteboard, or any flexible material is used, 
which is made to embrace the limb closely, and is then secured in place 
by a roller. 

Wliy, in the case of the forearm, there is present always a peculiar 
liability to arrest of circulation by bandages, compresses, and splints, 
may be readily explained. The radial and ulnar arteries lie very 
Buperficially, and repose upon flat surfaces of bone. They are, therefore, 
easily closed by pressure. It is possible even that this strangulation 
should take place when splints are employed in the manner which I 
have directed, and it seems proper to suggest that special care should 
be taken in all cases, not to make much pressure with the palmar splint 
near the wrist. 

In order that the young surgeon may comprehend the degree of dan- 
ger which attends the mode of dressing which I have taken such special 
pains to condemn, it may be necessary to mention that I have seen gan- 
grene of the hand four times from this cause, of which number one 
died after amputation, and one survived after a spontaneous separation 
of the arm at the elbow-joint. Many other cases are upon record, and 
have been especially referred to in my treatise on Fractures and Disloca- 
tions. It ought also to be noted that most of these cases occurred in 
children. 

Fractures of the Hand. 

Fractures of the Carpal Bones are subject to no special rules of 
treatment. 

The Metacarpal Bones are broken, in most cases, by blows received 
upon the knuckles in pugilistic encounters. They require for their 
management a broad, well-padded palmar splint, the fragments being 
])ressed down upon this splint with a compress and roller. 

Of fractures of the Phalanges of the Hand it is only necessary to 
say, that no mode of support will be found more convenient than a 
splint made of gutta-percha, moulded to the palmar surface and under- 
laid with a piece of patent lint, or of flannel cloth. For this purpose 
gutta-percha one-eighth of an inch in thickness is most suitable. 

Fractures of the Pelvic Bones. 

The forms of fracture to which these bones are subject are so varied 
that classification is almost impossible ; nor is there anything in the 
diagnosis or treatment which would not readily suggest itself to the in- 
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experienced but thoughtful surgeon. The force requisite to fracture 
them is much greater than is the case with most long bones, conse- 
quently their fractures are generally accompanied with some injury of 
the pelvic viscera, and for this reason especially tliey often prove fatal. 
Paralysis of the bladder, and bloody urine, are frequent coincideuts ; 
and pelvic abscesses, followed by pysemia, are not unusual sequents. 

Splints and bandages have little utility in fractures of the pelvic 
bones, the treatment consisting mainly in rest, and the adoption of 
such measures as will best control inflammatory action. In many cases 
a water-bed contributes greatly to the comfort and to the recovery of die 
patient. The urine may require to be drawn; and deep perineal 
abscesses may demand prompt and bold incisions. 

Fractures of the anterior superior spinous process of the ilium, in- 
cluding sometimes a considerable portion of the corresponding ala, are 
not unfrequent as a result of direct blows or of crushing accidents. In 
one example this process was broken oflF in an old man by muscular 
action alone. The fragment is found, in most cases, slightly displaced 
downwards, or downwards and inwards. A restoration may sometimes 
be effected and nmintaiiied by supporting the limb in a flexed position, 
while the patient rests upon his back. 

Fractures of the Femur. 

It will be convenient to consider fractures of the femiu- as occurring 
through the neck, both within and without the capsule ; just below the 
trochanter minor ; in the central portions of the shaft ; just above the 
condyles ; through the condyles ; and at the points of epiphyseal connec- 
tions. 



Fig. 81. 




Vertical Section of the Neck of a Sound Femur in Middle Life. 
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Fractures of the Neck of the Femur within the Capsule. 

In advanced life the neck of the femur within the capsule undergoes 
certain changes of form and of structure Nvhich predispose it to frac- 
ture. The neck approaches a little more nearly to a right angle at this 



Fig. 82. 





Neck of the Femnr in Old Age ; not broken. 



period ; the outer or lamellated tissue becomes thinner, and the cells of 
the cancellous tissue become larger, and are filled with an oily fat. In 
these pathological changes we observe the effects of long-continued 



Fig. 83. 




Section of the Neck of the Femur in Old Age, a Result of Chronic Rheumatic Arthritis ; not broken. 

pressure, and of senile atrophy, or that condition of advanced life in 
wliich waste and degeneiation are disproportioned to nutrition and 
repair. These changes ad\ ance more rapidly in women than in men. 



284 



FRACTURES OF THE FEMUR. 



Age and sex constitute, therefore, predisposing causes of intra-capsnlar 
fi'actures of the neck of the femur. 

When the head and neck of the femur are affected with chronic 
rheumatic arthritis the process of degeneration is still more rapid, and 
may result in a complete separation of the head from the shaft of the 
bone, the space made by the removal of the bony tissue being supplied 
by a dense ligamento-cartilaginous substance, which has sometimes 
been mistaken for evidence of a fracture.' 

The direct or mechanical causes are especially the weight or resiet- 
ajice of the body operating at nearly a right angle with the axis of the 
neck of the femur. Thus it has been broken in an old person while 
rising from a seat, while walking across the floor, or by the slight con- 
cussion caused by stepping from a higher to a lower plane, especially 
by slipping off from a curb-stone, by falls from a height upon the 
knees or upon the feet, by a sudden twisting of the limb, as when the 
toe trips upon the carpet. 

Rodet concluded, from a series of experiments instituted upon the 
cadaver, that the direction of the force determined not only the point of 
fracture, in the case of the neclc of the femur, but also its direction, 
and that a blow upon the outside of the trochanter major never caused 
an intra-capsular fracture. His observations possess great value, but 
as applied to the living subject his conclusions are somewhat too abso- 
lute. In old age a fall upon the trochanter is quite as likely to cause 
an intra-capsular fracture as an extra-capsular, yet it is more likely to 
be oblique, or impacted. In middle life a fall upon the trochanter sel- 
dom, if ever, causes an intra-capsular fracture. If, however, the neck 
is broken at all in these cases, it is most certainly without the capsule. 

Signs of Intra-capsular Fracture. — When the neck of the femur 
is broken within the capsule by the application of a slight force, as 
often happens with old people, there may be little or no immediate 
displacement of the fragments. The same thing, as we have seen, 
occurs in other bones, where they are broken by muscular action alone. 
Displacement will, however, almost certainly ensue after the lapse of a 
few days or weeks, in consequence partly of the action of the muscles, 
but mostly in consequence of the inevitable absorption of a large por- 
tion of the neck, 1 speak of the disappearance of the neck as " inevi- 
table," unless union by bone occurs ; and the chances of this latter result 
remain to be considered. 

When, also, the neck is broken within the capsule by a more consid- 
erable force, operating in the line of the axis of the neck or nearly 
80, causing impaction of the fragments, the displacement exists only in 
the direction of the axis of the neck ; or, if there is actually some little 
displacement in the direction of the axis of the shaft, it may be few 
slight to be easily determined by measurement. 

' Canton's Observations, London, 1855. Robert Smith on Fractures, Dublin, 1847. 



FRACTURES OF TUE FEMUR. 



285 



111 some few of these latter cases it is affirmed that bony union is pos- 
sible either with or without absorption of the neck ; so that, if this point 
may be considered established, there 
will be presented examples of intra- 
capsular fracture without any very 
appreciable shortening of the limb 
either at the moment of the accident 
or at any subsequent period. 

In other cases the periosteum and 
reflected capsule being more or less 
torn, a shortening occurs immedi- 
ately, to the extent of from half an 
inch to an inch. 

Crepitus is often absent, owing to 
impaction, or because the fragments 
having been completely displaced, 
their broken surfaces cannot again 
be brought into apposition ; nor will 
a judicious surgeon manipulate vio- 
lently in a suspected fracture, in or- 
der to detect crepitus, since he will 
thereby cause displacements and 
lesions, for which a more complete 
diagnosis is a feeble compensation. 

Usually the broken limb, lies parallel with the opposite one, the toes 
being everted ; in a few cases, however, the broken limb is moderately 
abducted but still the e version is present. 

I have seen this fracture without eversion of the foot; but such 
examples are so exceedingly rare that one may pronounce very safely, 
when eversion is absent, and there is no shortening or crepitus, that it 
probably is not a fracture. 

Pain in the neighborhood of the fracture, with swelling, tenderness, 
and occasionally discoloration, are also signs of some value. Inability 
to lift the foot from the bed is certainly present in most cases, but it is 
a 8}inptom so often present in other accidents of the hip, that it cannot 
be regarded as very diagnostic. 

In most cases there is less prominence of the trochanter than on tlie 
opposite side ; and, if the limb is shortened, the trochanter approaches 
more nearly to the ala of the peh'is. Whenever it is possible and 
l)roper to rotate the limb with some force, we shall occasionally notice 
that the trochanter moves upon a radius shorter than the entire length 
of the neck and head. 

Signs of Extra-capsular Fracture. — The limb is shortened imme- 
diately more or less ; the shortening, however, seldom exceeds one 
inch, and in general it is found to be about half or three-quarters of 
an inch. This is due to impaction. 
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The foot is almost always everted, while the whole limb lies parallel 
with the other. In very exceptional cases it is not everted, and still 
more rai-ely has it been found inverted. Cj-epitus is sometimes absent, 
but less frequently than in intra-capsular fracture. It is at least proper 
to say that in many cases it cannot be developed without the employ- 
ment of improper force ; and for the reason already given, namely, that 
impaction exists. There is pain, and almost certainly swelling, tender- 
ness, and sometimes discoloration over the trochanter ; it is generally 
impossible for the patient to lift the foot from the bed ; the trochanter is 
less prominent, and approaches the ala of the pelvis ; and if the surgeon 
thought it proper to employ suflicient force in rotation to disturb the 
impaction, ho would find that tlie trochantei- moved upon a shortened 
radius. 

There is one other sign w^hich is sometimes quite conclusive, namely, 
a manifest increase in breadth of the trochanter at its base, in conse- 
quence of its being split and spread open by the 
impaction. This is not, however, always apparent 
within the first few days ; but subsequently, when 
bony callus is formed between and about the frag- 
ments, this greater breadth becomes very marked 
and quite diagnostic. 

I have not mentioned here the predisposing 
and exciting causes as differential signs of these 
fractures, although they possess great importance, 
because they have already been fully considered. 

This enumeration of the signs of intra and extra- 
capsular fracture includes all that possess any real 
value ; but, as will be seen, they are seldom abso- 
lutely conclusive. That is to say, they seldom de- 
termine positively whether the fracture is entirely 
within the capsule, or partly \vithin and parti}' with- 
out ; and, indeed, it may not always be clear that it 
is not wholly vtnthout. This difficulty in the diag- 
nosis has always been admitted, and, as we shall 
soon see, constitutes the basis of important practical 
conclusions. 

Fracture of Neck of the Pemnr. Fortuuately the differential diagnosis between 
fractures of the neck of the femur, and disloca- 
tions at this point, is much more precise. The signs which distinguish 
these two accidents from each other will be considered in connection 
with hip-joint dislocations. 
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To appreciate the difficulties of the diagnosis between intra and extra- 
capsular fractures, it will be convenient to arrange the symptoms in 
parallel columns. 



nmU-CAPSTJLAB FEACTXTBES. 



1. Occurs usually after fiftieth year, 
Boraetimes much earlier. 

2. Most frequent ia women. 

3. Occasioned often in old age by slight 
accidents. 

4. Occasioned most often by a force oper- 
ating at or nearly at a right angle with the 
axis of the neck, as by a fall upon the foot ; 
or by the weight of the body in rising, etc. ; 
but in old persons it may be caused by a 
force operating in the line of the axis of 
the neck, or nearly in this line, as by a fall 
upon the trochanter. 

5. Often no immediate shortening. 

Sometimes shortened one inch or more. 

6. Shortening almost or quite certain af- 
ter the lapse of a few weeks ; and finally 
may shorten two inches or more 

7. In proportion to the shortening, the 
trochanter major approaches the ala of the 
pelvis. 

8. Crepitus often absent, and usually less 
distinct. 

9. Cannot feel the fragments move under 
the finger, 

10. Trochanter sometimes moves upon a 
shorter radius than is natural. 



11. Foot almost always everted, and 
whole extremity lying parallel with the op- 
posite one. 

12. Cannot lift the foot from the bed, 

13. Pain, swelling, and tenderness, and 
Bometimes ecchymosis, about the hip- joint. 

14. No expansion at the base of the tro- 
chanter major. 



extra-capsuIjAr fractures. 



1. Usually before fiftieth year, quite fre- 
quent much later. 

3. Equally common to both sexes, 

3. Never caused by slight accidents. 

4. Occasioned almost invariably by a fall 
upon the trochanter. 



5. Always Immediate shoiiening, but sel- 
dom more than one inch ; generally less, 

6. Shortening does not increase by lapse 
of time, 

7. In proportion to the shortening, the 
trochanter major approaches the ala of the 
pelvis, 

8. Crepitus less often absent, and more 
distinct. 

9. Sometimes feel the fragments move 
under the finger. 

10. Trochanter sometimes moves upon 
a much shorter radius than natural ; or, 
more properly speaking, the shaft of the 
femur rotates upon its own axis. 

11. Foot almost always everted, and 
whole extremity lying paredlel with the op- 
posite one. 

12. Cannot lift the foot from the bed. 

13. Pain, swelling, tenderness and ecchy- 
mosis, especially over the trochanter ma- 
jor. 

14. In general some immediate expansion 
at the base of the trochanter ; and this ex- 
pansion almost invariably manifest after 
Bome weeks or months. 
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Closely as the differential signs of these two accidents may approxi- 
mate to each other iu certain cases, the widest difference prevails in their 
results. In the one case bony union is, to say the least, almost invaria- 
bly denied ; while in the other it is quite as invariably permitted. 

Let us consider the prognosis of intra and extra capsular fractures a 
little more in detail. 

When the facture is wholly intracapsular a large portion of the 
neck is in general rapidly absorbed, and either no union of any kind 

takes place, the bn^ken surfaces even- 
tually becoming smoothed, hardened, and 
even polished where they are brought 
into contact ; or, as is usually the case, 
union by ligament occurs : the ligament 
being longer or shorter according to the 
amount of displacement. The hmb be- 
comes, therefore, in general, much short- 
ened, much everted, and the patient is 
unable to walk without a cane or a 
crutch. 

Why it is that the neck disappears, 
and that bony union seldom or never 
ensues, will be easily miderstood. The 
fracture generally occurs in old people 

Intra capsular Fracture united by Ligament. whoSe reparative pOWCrS are f Ceblc : the 

neck of the femur is that portion of the 
skeleton in which the process of repair is the earliest to fail ; when the 
fragments ai'e separated or not impacted, we have the most powerful 
muscles in the body to antagonize, in order to secure and maintain 
apposition ; when this action is not completely antagonized, the frag- 
ments do not overlap and lie in contact side by side, but they sep- 
arate completely ; there are no soft tissues adjacent which have suf- 
fered lesion, and which might aid in the process of bony repair ; the 
synovial fluid is freely admitted between the broken surfaces ; and, 
finally, the vascular supply to the upper fragment is almost completely 
cut oft'. 

It is scarcely necessary, then, for any practical purposes, to again 
discuss the long-disputed question w^hether bony union has ever taken 
place in these cases. It may be admitted that it has taken place in a 
few exceptional examples of impacted fracture ; yet it has never been 
my fortune to find a specimen in which this fact lias been established. 
This much at least will not be denied by any one, namely, that such 
examples are exceedingly rare. In the earlier editions of my treatise on 
Fractures and Dislocations, I have given to this subject a full consider- 
ation ; nor have any more recent observations furnished me additional 
light ; and I content myself, therefore, with thus briefly reaftinniug the 
conclusions there reached. 



Fig. 86. 
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Prognosis in Extra-capsular Fractures. — These fractures are 
almost invariably impacted ; the neck being driven into the shaft and 
base of the trochanter, splitting the trochanter and the upper end of the 
femur into several small fragments. The fragments are not, however, 
completely detached from each other, or even widely separated, owing 
to the strength of the aponeurotic expansion and tendinous attachments 
which surround them. 

Fig. 87. Fig. 88. 





Impacted Extra-capsular Fracture. 
Repair Incomplete. 



Impacted Extra-capsular Fracture, 
after consolidation. 



The impaction continuing, bony union takes place with great cer- 
tainty and rapidity, and without any disappearance of the neck by 
absorption. The trochanteric fragments generally remain perceptibly 
separated ; but in addition to this there ensues, very often, an extraordi- 
nary deposit of bone, outside of the capsule, in the form of spindles, 
called osteophytes, which sometimes surround the neck like a coronet, 
and even project upward at points until they reach the pelvic bones. 

Treatment of Intra and Extra capsular Fractures. — It was the 
opinion of Sir Astley Cooper that, considering the improbability of 
bony union in cases of intra-capsular fractures, under any plan of treat- 
ment, and the danger of the patient's becoming bedridden, or of 
sinking under protracted confinement, it would be better in all cases to 
disregard the fracture wholly, leaving the patient for a time in what- 
ever position was found to be most comfortable, and then to get him 
npon crutches as speedily as possible. 

I cannot entirely agree with this distinguished surgeon in this 
matter. Sir Astley did not deny the possibility of bony union. lie 
admitted, moreover, the impossibility sometimes of establishing a com- 
l^lete diagnosis, since it could not always be affirmed that the fracture 
was not partly within and partly without the capsule. Occupying myself 
19 
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the same position in reference to these two points, I do not see how we 
can properly disregard treatment. On the contrary, we ought, I think, 
to treat all cases of intra-capsiilar fracture, including even ca^es of 
suspected fracture, as if we knew them to be in a condition favorable 
for bony union : provided onl}^ that from day to day we attentively 
observe the condition of the patient, and that whenever a failure of 
strength, which can be fairly traced to the confinement, is noticed, we 
shall lose no time in accepting Sir Astley's advice. 

It is believed, moreover, that by the plan of treatment which will 
hereafter be described and recommended, we shall insure a longer 
limb and less eversion, in case no union by bone takes place ; and that, 
by the moderate extension employed, we shall save the patient from 
much of that pain and suffering which is often due to the irregular con- 
tractions of the muscles, and to the pressure of the broken fragments 
against inflamed tissues. Indeed, a large experience leaves me no 
room for doubt upon these points. 

One other and very marked advantage of this method, which I have 
now for some time practised, is, that it is equally suited to all the forms 
of fracture of the cervix femoris, and, in case the precise point of 
fracture may not be determined, the treatment will nevertheless be 
appropriate. 

It may be as well to say that I have long since arrived at the conclu- 
sion that all fractures of the thigh-bone can be treated more successful- 
ly in the straight ]30sition than in the flexed ; and that in nearly all 
cases extension is more effectually made by the weight and pulley 
than by any other method. My plan of treatment in fractures of the 
neck is therefore only a modification of the plan to be recommended 



Fig. 89. 




Apparatus for Intra and Extra capsular Fractures of the Neck of the Femur. 



in fractures of the shaft of the femur. For the details of this plan the 
reader is referred to fractures of the shaft. The peculiar modification 
required for fractures of the neck will be briefly explained here. 
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Having placed the patient upon a suitable bed, the extending bands 
of adliesive plaster are to be secured to the leg of the broken limb, 
and attached to a rope passed over a pulley at the foot of the 
bed, which is now elevated four inches, and a weight equal to 
about ten pounds is suspended from the cord. In this manner the re 
quisite extension and counter-extension is effected. It will hereaftei 
be seen that in fractures of the shaft of the femur we generally employ 
about twenty pounds ; but in the case of intra-capsular fracture, very 
little advantage would be derived from so severe extension, and very 
few of the old people, in whom these accidents so generally occur, could 
endure it ; while in the case of extra-capsular fracture, inasmuch as it 
is never the intention of the surgeon to overcome the impaction, but 
only to steady the limb, and perhaps to prevent any further shortening, 
ten pounds is sufficient, and more than this would prove mischievous. 

Side or coaptation splints are, of course, unnecessary ; but there re- 
mains one more indication to be accomplished, namely, to prevent as 
much as possible the tendency in the limb to become everted. In 
most cases this result cannot be altogether prevented by any means 
which may be adopted, but by a well-supported long side splint the 
aversion may be restrained. This splint should be long enough to ex- 
tend from a little below the axilla to two inches beyond the foot, and 
its width should be about four inches. From the outer side of its lower 
extremity should project to the distance of six inches a piece of board, 
of the same width and thickness as the side splint, supported against the 
side splint by a knee, to give it firmness. Thus constructed, the splint 
is laid beside the body, with soft pads interposed, and is made fast to 
the pelvis, thigh, and leg, by a few turns of a roller. 

Fractures of the Shaft of the Femur. — To avoid repetition in the 
discussion of fractui-es of the shaft of the femur, I shall arrange them 
all in a single group, considering, under the same general division, frac- 
tures just below the trochanters, fractures in the middle portions, and 
fractures just above the condyles. 

This is rendered convenient by the fact that the causes, the signs and 
the prognoses are so nearly identical ; and, moreover, the treatment 
ought, in my opinion, to be the same. 

Fractures of the shaft are, with very rare exceptions, oblique ; and 
the fragments are usually made to override, by the contraction of the 
muscles, to the extent of from half an inch to two inches or more. 
Fractures just above the condyles are in most cases oblique from above 
do^viiwards and from behind forwards ; and the lower end of the upper 
fragment is sometimes almost buried under the patella. 

There is seldom, if ever, any difficulty in determining upon the exis- 
tence of a fracture of the shaft, the mobility being alone in most cases 
a sufficient means of diagnosis. 

In reference to the prognosis surgeons have not been always agreed ; 
for wliile a large majority of the most experienced surgeons in all 
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countries, and in all periods of the history of surgery, hare acknowl 
edged their inability to restore most broken femurs to their original 
length, a few less distinguished, less observing, or less honest surgeons 
have from time to time claimed that they seldom or never fail to make 
these bones unite of the same length as before, if indeed they do not 
sometimes happen to make them a little longer. 

Among those who have not been able to overcome the shortening, 
except in a few rare cases, are to be mentioned, Hippocrates, Avicen- 
na, Celsus, Scultetus, Chelius, John Bell, Benjamin Bell, Yelpean, 
Nelaton, Erichsen, Valentine Mott, Knight, Buck, Detraold, J. Mason 
Warren, and Gross. With precisely the same appliances, or with only 
such trivial and unessential modifications as could in no ways affect the 
results, a few surgeons, such as South, Hunt, Gamgee, Dorsey, Scott 
of Montreal, Armstrong, and perhaps some others of no greater claim 
to recognition as authority, have succeeded always in making perfect 
limbs. 

I have myself often met with this latter class of men ; and I have 
also seen the results of their practice, both in this city and elsewhere ; 
and it has never surprised me to find that, so far from always making 
thighs of the same length as before, they almost constantly fall con- 
siderably short of my own standard of average results. In other 
words — to state a matter of fact very plainly — through ignorance, inad- 
vertence, or intentionally, these men do not tell the truth. 

The following is a summary^ of my^ own conclusions, and of the con- 
clusions of the most experienced surgeons everywhere, as to the results 
of a skilful treatment of these fractures. 

First. In a larger proportion of cases than in any other fractures, 
excepting only the fractures of the humerus, bony union will not take 
place. 

Second. When the fracture is oblique, and the patient is an adult 
whose muscles are not paraly^zed, and therefore offer the ordinary 
resistance to extension, more or less shortening will almost always 
result. 

Third. In the case of children or of persons under fifteen or even 
twenty years of age, oblique fractures quite often unite with little or no 
shortening. 

Fourth. The same results will occur in cases of transverse fi-actures 
as usually occur in oblique, if the broken ends are completely displaced ; 
unless the apposition can be restored, so that the ends rest upon and 
support each other. 

Fifth. In all fractures, whether of adults or children, where the 
fragments have never become completely displaced, union without 
shortening may be expected. 

Sixth. When, in consequence of displacement, an overlapping con- 
tinues, the average amount of shortening in adults, in simple frac- 
tures, will be about three-quarters of an inch, and ranging from one- 
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quarter of an inch to one inch and a half : nor will a greater amount 
of shortening necessarily imply unskilful management. 

Seventh. With children the average amomit of shortening is pro- 
bably from one quarter to half an inch. 

Eighth. Compound fractures, including nearly all gunshot fractures, 
unite generally with a shortening of from one and a half to three 
inches or more. 

Treatment of Fractures of the Shaft. — The question in relation 
to the treatment of fractures of the femur, which has given rise to the 
greatest diversity of opinion among surgeons of the present day, is 
that of position ; and upon this point the testimony of authority may 
be briefly stated as follows : 

Until Percival Pott wrote his treatise on fractures, about the middle 
of the last century, nearly all surgeons had treated fractures of the 
thigh in the straight position. From that period up to about the close 
of the first quarter of the present century, probably a majority of sur- 
geons adopted the flexed position recommended by Pott. To-day the 
vast majority of the leading hospital surgeons in Europe and in Ameri- 
ca have returned to the straight position ; and so nearly universal is the 
testimony in its favor that I shall feel excused in this general treatise 
from repeating the arguments upon which this preference is based. 

For myself, I make no exceptions, since I find that the straight posi- 
tion gives to the patient less inconvenience, and secures the best results, 
whether the fracture is in the neck, in the shaft below the trochanters, 
in the middle portions of the shaft, above or through the condyles; 
whether the patient is a child or an adult ; whether it is a simple, com- 
pound, or comminuted fracture, including, of course, all gunshot frac- 
tures. 

I do not find, however, that precisely the same form of apparatus is 
suited to all fractures of the shaft of the femur, but that certain modi- 
fications are required : first, for simple fractures occurring in adults ; 
second, for simple fractures occurring in children ; and third, for all 
compound fractures, including gunshot. 

Treatment of Simple Fractures occurring in Adults. — The 
arrangement or construction of the bed ought to engage our first 
attention. A variety of " fracture," or " invalid " beds have, from 
time to time, been constructed ; such as Jenks's,' Daniels's,* Pur- 
ges'," Ilewson's,* Crosby's,* Barton's, Coates's,' and Russell's, all of 
which possess many points of excellence, and such as render them 
useful in many cases ; but they are more or less complicated, and 
therefore very liable to get out of repair ; they can seldom be obtained 



', ' The author's Treatise on Fractures and Dislocations, 4th ed., pp. 418 et seq. 

'American Journal of Medical Science, July, 1858. 

' The author's Treatise on Military Surgery, pp. 413, 414. 

* Eclectic Berpository, 5th and 9th vols. 
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at the moment they are needed; and, fortunately, experience has 
proven that, while they may be useful and convenient in certain cases, 
they are seldom if ever absolutely necessary. At Bellevue we never 



Fig. 90. 




Jenks's Fracture Bed. 



use them, nor are they often used in any hospital with which I am ac- 
quainted. It must be understood, however, if these complicated frac- 
ture beds are not required, it is only Ijecause an ingenious surgeon can 

Fig. 91. 




Daniels's Fracture Bed. 



always convert an ordinary bed into a complete fracture bed, and no 
ordinary bed is ever fit for this purpose until it has been thus recon- 
structed. 
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The bed should have a firm floor made of boards, upon which tlie 
mattress should rest, and care must be taken that the bed has sufficient 
length. If necessary it can be lengthened by removing the foot-piece 
and allowing the boards which constitute the floor to project one or two 
feet beyond the foot of the bedstead. 



Fig. 92 




CrOBby'8 Fracture Bed. 



In case a four-posted bedstead cannot be obtained, a cot-bedstead 
may be made to serve the purpose very well, by constructing a floor of 
tlie proper length and breadth to support the mattress. 

Upon the mattress are to be placed a sufficient number of quilts to 
render the bed comfortable, and a cotton or linen sheet. 



Fig. 93. 




Crosby's FracUwe Bed, open. 



In this arrangement no special provision is made for the evacuation 
of the bowels, nor is it generally necessary to do so, inasmuch as most 
patients are able to use a properly constructed bed-pan, by sliding it 
pai-tiiilly under the nates, without disturbing the broken limb. If, 



296 



FRACTURES OF TILE FE.MUR. 



however, the surgeon chooses to make such provision it can be done by 
making a circuhir hole in the mattress and a correspijnding liole in the 
floor of the bedstead, which, when not in use, will be kept closed by a 
folded blanket resting upon a stool underneath the bed. 

Extension and counter-extension will be most conveniently and effi- 
ciently made in the following manner : 

Saw from a half -inch board a strip four inches in breadth, and of 
such length that, when made fast to the foot of the bedstead, it shall 
rise four inches above the toes of the patient as he lies supine 
upon the bed. Construct a long slot in the upper portion of 
this strip, intended to receive a pulley. Make holes with a 
gimlet from side to side through the strip, traversing the 
slot : the holes being about three-quarters of an inch apart. 
These holes are intended to receive a large wire, which will 
serve as the axis upon which the pulley will turn. In case a 
metallic pulley cannot be obtained, a spool will serve the pur- 
230se. This piece of board, thus constructed, is to be fastened 
upright to the foot of the bed. 

In order to complete the apparatus for extension there will 
be required a small rope four feet long, a bag of sufficient 
size to hold twenty-two pounds of sand or of small shot, and a 
piece of thin board four inches long and three and a half 
inches wide, to traverse the sole of the foot, and prevent the 
adhesive plaster bands from pressing upon the malleoli. This 
^ . traverse must be perforated in the centre to receive the cord, 
^ptotey'"^ in the end of which a knot is to be made which will prevent its 
being drawn through. Half a pound of cotton batting, cot- 
ton or woollen rollers, four feet of strong adhesive plaster, and two 
small blocks, or bricks, to place under the foot-posts of the bedstead 
will also be required. 

The adhesive plaster extending band will be composed of one single 
piece, which, for adults, must generally be about four feet in length, 

and three and a half inches in 
breadth ; but as it approaches the 
middle it should widen to about six 
inches, so that when the traverse is 
laid upon the middle of the baud, 
the margins of the band may be 
folded over the sides of the traverse. 
The rope having been knotted at 
Traverse. OUe end, is now passed through the 

hole in the traverse, and while an 
assistant steadies the foot, the extending band is applied to each side 
of the leg as high as the knee, the traverse touching the sole of the 
foot. If the straps are found to be longer than the leg the ends may 
be left, and folded down upon the roller after the first turns are ap- 
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plied. The application of the roller, intended to hold the bands in 
place, will be commenced at the ankle, but first the instep and the back 
of the leg above the heel must be well covered with cotton batting, and 
if the patient is \ ery thin it is well to cover the whole length of the 
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Adhesive Strip Extending Band, with the Traverse in position, bnt not enclosed in the margins of the band. 

Fig. 97. 
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Same as above, with Traverse enclosed. 



spine of the tibia in the same manner. The roller may now be 
applied over the bands as high as the knee, and the superfluous ends 
of the bands being doubled down, it may be made to return a short 
distance towards the foot. 



Fig. 98, 




Mode of applying Adhesive Strips. 



Passing the rope over the pulley and attaching the weight, exten- 
sion will be made. The pulley ought to be one or two inches higher 
tiiaii the middle of the sole of the foot, so as to lift the heel gently 
fi'om the bed. The amount of weight to be employed, or which the 
patient can endure, will vary somewhat. I have found the maximum 
to be about twenty-two pounds, and generally patients will not endure 
for any length of time over twenty pounds. 
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To render it more certain that the patient will not be drawn towards 
the foot of the bed by the continuous extension, the foot-posts must be 
lifted about three or four inches by blocks or a couple of bricks. 

To secure coaptation and support to the fragments, four splints, made 
of sole leather, and covered with woollen cloth, must be applied to the 
circumference of the limb. These splints should not quite touch at 
their margins. The inside and outside splints ought to be long enough 
to embrace the condyles ; and the posterior splint should be* wider than 
either of the others, and extend from the tuber ischii to a point below 
the knee. The whole is to be secured in place by four or six strips of 
bandage knotted over the front splint, and stitched fast to the covers of 
the side splints to prevent displacement. 

To obviate the tendency to eversion which exists in nearly all 
fractures of the femur, a long side splint, four inches wide, and 
extending from near the axilla to beyond the foot, must be laid outside 
of the limb, supported on the side next to the limb and body by a long 
sack filled with cotton batting. From the lower end of this splint, a 
foot-piece should project six or eight inches outward, the more effect- 
ually to prevent eversion. The whole is to be secured to the leg, thigh, 
and body by separate bands of cotton cloth. 



Fig. 99. 




Fracture Apparatus for the Thigh, complete. 



Eight weeks is the usual time which a fracture of the thigh in an 
adult ought to remain in apparatus. The extension may, however, be 
lessened as soon as the bone seems firm ; and as early as the fifth or 
sixth week passive motion should be given to the knee-joint. 

Treatment of Fractures of the Thigh by Plaster-of-Paris.— 
During the last few years I have employed in my wards at Belleviie 
Hospital, in a large proportion of the cases of fractured thighs, plaster- 
of -Paris dressings. Most of my colleagues have done the same, some 
of them having used this to the exclusion of all other forms of appara- 
tus. For myself I must say that the practice has been adopted with 
some degree of hesitation, and solely for the purpose of determining 
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whether it possesses any qualities of superiority over other methods. 
The results thus far have been, as a rule, satisfactory, since most of the 
persons thus treated have recovered in the usual time, and the limbs 
have generally been straight or nearly so. The average shortening has 
not been determined in a large number of cases, but from the report 
made by Dr. Bryant, late house surgeon, and from my own observation 
of a considerable number of additional cases, I would conclude that 
the shortening was less than in an equal number of cases treated by 
any other method which I have yet seen adopted. There is one 
element, however, which has been admitted into the treatment of a large 
majority of these cases, which is not essentially a part of the plaster-of- 
Paris dressing, namely, the employment of antesthetics during the 
reduction, and their continuance until the plaster has hardened. It 
appears to me quite probable that very much of the results, in so far as 
relates to the greater length given to these limbs, is due to this element 
of the Bellevue Hospital practice. It is not quite certain but that 
with the employment of anaesthetics in the reduction of the fracture, 
other forms of dressing might produce equally satisfactory results. 

As against these undeniable successes must be placed, however, at 
least two or three accidents which have come to my knowledge. In 
one case an enormous perineal slough was caused by the pressure of 
the plaster. In another, the union of the femur was delayed much be- 
yond the usual time, and I am not informed whether bony union ever took 
place. In still another case, it having been found necessary to remove 
the dressing about the end of the sixth week, the bone was observed to 
have united, but the house surgeon having no time to reapply the dress- 
ing, the limb was left unsupported until the following morning, when the 
femur was found to be refractured. It was plain in each case how the 
accident might have been avoided : in the first case by not allowing so 
much pressure to be made upon the peririseum ; in the second, by open- 
ing and readjusting the dressing when it had become loose ; and in the 
third by reapplying the splint, however much time might have thus 
been taken from other and pressing engagements. Nevertheless the 
special causes which led to these accidents are never present when my 
own apparatus is employed, and in just so much it possesses an advan- 
tage. In short, I do not consider the superiority of the plaster-of -Paris 
dressing in the treatment of fractured thighs as yet fully decided. 

The following is the usual mode of applying this dressing at Belle- 
vue. The patient is placed with his nates o\ erhanging one corner of a 
table, or with his body, shoulders and head resting upon a mattress 
elevated by blankets about one foot from the table, but terminating 
about two feet from its lower end. The perinseum is pressed against 
an iron stanchion, which is firmly screwed upon the lower end of the 
table, and wound with heavy flannel cloth. The nates are then sus- 
pended by a sling which passes under the small of the back, and which 
18 supported by a wooden bar projected horizontally from the top of 
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Fig. 100. 



the stanchion to some point of support of equal elevation beyond the 
head. Compound pulleys are now attached to the foot and the exhi- 
bition of the anaisthetic commenced. In some cases 
as is represented in the accompanying wood-cut, a plas- 
ter-of- Paris bandage is first ai)plicd to the foot, and 
lower portion of the leg an hour or two before the 
fracture is reduced, and when this has become haid 
the extension is applied over the plaster. 

The patient being fully under the influence of the 
anaesthetic, traction is made upon the i)ulleys until the 
shortening is supposed to be overcome and the fracture 
reduced. The direction of the extension must be in 
the line of the axis of the body, it having been ob- 
served that when the plaster is applied with the limb 
abducted, too much pressure is brought upon the peri- 
nsBum when the limb is again dropped into line; and 
if the limb is adducted w^hen the plaster is applied, the 
dressing will be too loose al)out the groin in the 
straight position. The bandages, saturated with 
plaster in the manner already directed in the section 
on the general treatmerrt of fractures, are applied over 
the Mliole limb, from below upwards, including the 
pelvis. Occasionally the successive turns of the roller 
are re-enforced by broad pieces of flamrel or of patent 
lint, dipped in the fluid plaster. The number and 
thickness of the successive layers must be determined by the apparent 
necessities of the case, generally fom' or live layers of roller being 
required ; at least upon the thigh. 




stanchion. 



Fig. 101. 




Thigh wrapped with flaunel, and extension applied. 
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I have omitted to state that excoriations caused by the dressing have 
been noticed most frequently in the groin and gluteal fold ; this may, 
however, he avoided by placing a heavy piece of dry flannel over these 
parts previous to the application of the plaster. 

The dressing being completed, the extension is continued fifteen or 
twenty minutes until the plaster has become hard. 




In case the plaster was not applied to the foot and lower portion of 
the leg prior to the dressing of the fracture, this may now be done ; or 
the patient may be laid in bed and permitted to recover from the in- 
fluence of the angesthetic before completing the dressing. 

On the second or third day, after the reduction of the fracture, most 
of our patients have been permitted to go about on crutches ; a practice 
which, although it seems to be attended with certain hazards, possesses 
at least this advantage, that it enables the patient to preserve his general 
health. It is not improbable, also, that it prevents that atrophy and 
shrinkage of the limb which would otherwise ensue, and which, when 
it occurs, renders it necessary to open and readjust the dressings. 

Treatment of Fractures of the Thigh in Children.— With 
children I employ the same mode of dressing as in adults, so far as 
the means of extension are concerned, excepting that the extending 
weight is lessened to perhaps ten or even to five pounds ; and sometimes 
it is found advantageous to employ a perineal band, made fast above 
to the head of the bed, and which, being drawn only moderately tight, 
serves as a restraint against the child's disposition to slide down. 

With children the greatest difficulty is in preventing them from 
rolling over and twisting about in every direction. This is completely 
ob^^ated by placing a long splint, such as I have described for fractures 
of the thigh in adults, on each side of the body, and uniting them 
below the feet by a transverse piece of board ; and, while extension is 
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made only from the broken limb, securing each leg and thigh to its 
respective long splint, and to the body also. 



Fig. 103. 




Thigh Splint for Children. 

In addition to the quietude which this plan insures, it will be found 
that it furnishes a kind of movable fracture bed in which the little 
patient can be carried securely from one place to another. 

Fig. 104. 




The same applied. 



In the case of female infants it is well to have the splints spread a 
little at the bottom, so as to separate the thighs slightly. 

Treatment of Compound Fractures of the Thigh, including 
Gunshot Fractures.— While many excellent surgeons, who employ 
the straight position in other fractures of the femur, prefer to adopt 
the flexed position in gunshot and in all compound fractures of tins 
bone, my experience leads me to give the preference here also to the 
straight position; and, moreover, while most surgeons have thought 
proper to reject extension altogether in this class of fractures, it has 
proved in my hands one of the most reliable means of securing rest 
and comfort to the patient, by preventing the contraction of the muscles 
and consequent goading of the inflamed tissues by the fi-agments ot 
bone : it has secured to the patients longer limbs, and union with less 
lateral deformity. 
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Indeed, inasnmch as we cannot usually employ lateral support in 
these cases, extension is almost our only reliable expedient to prevent 
lateral displacement. It is nevertheless true that violent extension, or 
such as may be properly used in simple fractures, is painful and mis- 
chievous ; even with adults, the amount which can be tolerated will 
seldom exceed fifteen pounds, and sometimes five pounds will be the 
limit. 

I employ for these fractures a modification of the excellent appa- 
ratus invented by Dr. Ilodgen of St. Louis, late surgeon U. S. Vols., 
composed of four parallel bars, constituting a skeleton box, in which the 
limb is suspended upon strips of bandage made fast on either side by 
pins projecting downwards beneath the two upper bars. By doubling 
each strip of bandage and stitching them on one side, the pins may be 
dispensed with. 



Fig. 105. 




Hodgen's apparatus for Gunshot Fractures of the Thigh. 



Fig. 106. 




Same with limb in position. 



A long outside splint, constructed as I have described for the preven- 
tion of eversion, the continuity of which is interrupted for a space of 
four or six inches opposite the fracture, and reunited by projecting iron 
l)rackets, will answer very well in ordinary compound fractures which 
are not the result of gunshots. 

The following wood-cuts will explain a movable bed or stretcher 
which I have used to advantage in army practice, and which admits also 
of the employment of moderate extension. A long side splint may be 
added sometimes. 

Of the various double-inclined planes in use, the best are Hodgen's 
wire suspension apparatus, N. K. Smith's anterior splint, or a double 
inclined plane made of boards, with a joint corresponding to the knee, 
and a foot-board. Nearly aU of the complicated, flimsy, patented 
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double-inclined planes invented by mechanics, and hawked about the 
country by agents, are simply worthless. 



Fig. 107. 




Canvas Frame on a Bed. 



Fractures of One or Both of the Condyles are not very frequent, 
and in most of the cases which do occur, the injury is so serious as to de- 
mand amputation. In case it is determined that amputation is not neces- 
sary the nearly straight position — the leg and thigh being made to re- 
pose in a long, well-cushioned fracture-box — will generally be found to 
answer the indications most completely. Wlien the fracture implicates 
both condyles, extension will be required. Splints and bandages are 
in general not indicated, but I have lately seen one of these fractures 
do exceedingly well in the plaster-of -Paris dressing. 



Fig. 108. 




Canvas Jtarne temoved from tlie Bed and Itdd ttpon " Sof sea." 



A few examples of Separations of the Upper and Lower Epi- 
physes of the femur have been reported. Separation of the lower 
epiphysis is the most frequent, having been occasioned in fi'>'n<^ 
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instances by attempts to overcome anchylosis at the knee-joint. The 
diagnosis and treatment of these injuries demand no special considera- 
tion. 



Fig. 109. 




John T. Hodgen's Wire Suspension Splint. 



Fig. 110. 




N. R. Smith's Anterior Splint. 



Fig. 111. 




N. R. Smith's Anterior Splint applied. 
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Fractures of the Patella. 



The patella is usually broken by falls upon the knee ; but occasion- 
ally by the action of the muscles alone, as when one attempts to save 
himself from falling. 

The fracture is, in most cases, transverse, but occasionally the line of 
fracture is oblique or longitudinal ; sometimes it is comminuted. The 
diagnosis is, in general, easily made, although in many cases of trans- 
verse fracture it may be difficult or impossible to discover crepitus. 
Ordinarily the original displacement of the upper fragment is about 
three-quarters of an inch, but in some cases it is much greater. 

The treatment consists in elevating the limb upon a well-cushioned 
inclined plane, so as to relax the quadriceps femoris, and then securing 
the upper fragment in place by a roller ; after which the whole must 
be supported upon the splint by a roller extending from the foot to the 
groin. In the accompanying drawdng this last-named roller is only ap- 
plied to the lower portion of the leg, the dressing being incomplete. 



Fig. 112. 




Apparatus for Fractured PateUa. 



The patella, having been broken transversely, usually unites by a 
short ligament. If, however, the ligament is not more than half or 
three-quarters of an inch in length, the limb will be as strong as if the 
fragments had united by bone. The cure cannot generally be consider- 
ed completed under six or eight weeks ; but, to prevent anchylosis, pas- 
sive motion should be given to the joint as early as the fourth or fifth 
week. Great care must be taken, while employing passive motion, not 
to rupture the ligament; and when the patient is permitted t(» leave the 
bed, he must be cautioned against bending the knee forcibly or hear- 
ing great Aveight upon it. I have known the new ligament to be 
ruptured in several cases by attempts to rise from the sitting posture, 
and in others by bending the knee over the side of the bed. It has 
been observed also that the ref racture, or, to speak more correctly, tha 
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the rupture of the newly formed ligament, is usually followed by great- 
er retraction of the upper fragment, and that a reunion has seldom 
thereafter been effected. 



Fractures of the Tibia. 



When the shaft of the tibia alone is broken there is usually very little 
displacement ; and a single leather splint is sufficient to secure a good 
result. The malleolus internus is sometimes broken in connection with 
dislocations of the ankle ; but the fragment is not generally much, if 
at all, displaced. A few examples of separations of both the upper 
and lower epiphyses have also been reported, but they do not usually 
become greatly displaced, and, having been adjusted, union has occurred 
promptly. 



Fractures of the Fibula. 



There is but one fracture of the fibula which deserves special men- 
tion, namely, a fracture about two or three inches above the lower end ; 
and which is usually the result of a fall upon the foot, in consequence 
of which the foot is violently twisted outwards, and sometimes the ankle 
is itself dislocated, or i-ather the astragalus is rotated upon the tibia. 
This has been known generally among surgeons as a " Pott's fracture." 

In case the foot has been throwm outwards with sufficient force to 
dislocate the ankle, or rotate the astragalus in its socket, there is some- 
times, accompanying the fracture of the fibula, a fracture of the mal- 
leolus internus ; or, as more frequently happens, a detachment of some 
])ortion of the internal lateral ligament from the malleolus internus., 
When either of these accidents has complicated the fracture of the 
libula, the foot will be strongly iuclined to fall outwards, and it is not 
certain that this inclination will ever be entirely overcome. 

In a few instances, also, the astragalus will be inclined to a snb- 
lu.xation backwards upon the lower end of the tibia. I have reported 
several of these examples, including one case in which an autopsy 
was made at Bellevue Hospital. 



Fig. 11.3. 




Diipnytren's Splint for Fracture of the Lower End of the Fibula. 



^en the foot is only inclined to turn or.twards, the splint recom- 
if'nded by Dnpuytren will most completely answer the indications. 
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This splint is constructed of a single board, abont four inches wide, 
long enough to extend from the knee to a point two or three inelicg 
below the foot. A pad of the width of the splint, and of such 
length as to reach from the knee to the malleolus internus, three inches 
thick at its lower end and tapering to one inch at its upper, is laid 
upon the inside of the leg, and over this is placed tlie splint. A few- 
turns of the roller will secure the n])per 
^'s-^*'*- ends of the splint and pad to the leg; 

while similar turns of the roller, at and 
below the malleolus, will secure the lower 
ends, and at the same time addnct the foot 
strongly towards the splint. The limb 
may now rest upon the heel, or, by 
flexing the leg upon the thigh, it may be 
made to rest very comfortably upon the 
side. 

If, however, the heel inclines to fall 
backw-ards, the limb must constantly rest 

Dislocation of the Foot backwards aft«r a ,i i i . • i ' .1 

Pott's Fracture. upoH the heel ; or a posterior leather 

splint, fitted to the back of the limb 
and enclosing the bee., must be substituted for Dnpuytren's splint. 

The plaster-of -Paris dressing, if applied with great care, may also be 
employed in this fracture with a tolerable certainty of a good result. 

Fractures of the Tibia and Fibvila. 

These fractures are mostly oblique, and generally unite with a shor- 
tening of half an inch. In exceptional cases there may be no shorten- 
ing at all. 

Simple fractures of both bones of the leg are in general best treated 
by two leather splints, one on either side, which are made to extend 
from above the knee to near the metatarso-phalangeal articulations; 
the limb, as soon as the second or third day, when the splints have 
become dry and hard, being suspended from a wire or wooden frame. 
In suspending the limb, the knee should be about one inch higher than 
the foot, and the heel should be elevated only so far as to clear the 
bed. By suspending the limb in this manner the patient is rendered 
more comfortable, and motion at the point of fracture is iu a great 
measure obviated. 

Extension and counter extension can seldom be employed to advan- 
tage in these fractures ; but in case it is attempted, adhesive plaster bands 
may be used for extension, the Avhole limb being placed in a straight 
position, as for fractures of the femur; the foot of the bed must also 
be slightly elevated, and the extension be made with a weight and 
pulley. From five to ten pounds is as much as can generally he 
borne. 
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A compound fracture of the leg may ])e supported temporarily on a 
pillow covered with oil-cloth, between two well-cushioned side splints, 
or upon double inclined planes, such as Ilodgen's suspending apparatus, 
but in many cases no mode of dressing these fractures during the first 
few weeks will be found so convenient as " Barton's bran-box." For 
this purpose a fi'acture-box is constructed with movable sides, which 
are to be secured in position with hooks made fast to the foot-piece. 
Over the box is laid a piece of cotton cloth wider and longer than the 
box, and upon this is poured sufficient bran to form a floor upon which 
the limb may rest easily ; the leg is then laid in the box, and the 
upper end of the cloth is pinned around the limb above the knee ; ad- 
ditional bran is packed between the sides of the box and the leg ; and 
tiually the box is suspended in the same manner that it has been 
advised to suspend the leg when lateral splints are employed. 

The object in placing the bran inside of cloth, and not directly in 
the box, is to prevent its escape through the joints, and at the upper end 
of the box. 

If the bran becomes soiled by blood or pus, that which is soiled may 
be at any time removed, and replaced by fresh bran, without dis- 
turbing the limb. 

In the preceding pages I have already expressed my conviction, 
after a large experience in my own surgical wards, that the plaster-of- 
Paris dressing was eminently serviceable in compound fractures of the 
tibia and fibula. In order to insure its best results the dressino- must 
be applied before swelling has taken place, or, if this is already present 
in any considerable degree, not until after the swelling has subsided. 
No special instructions are needed as to the mode of applying the plaster 



Fig. 115. 




Plaster-of-Paris dressing applied to a Compound Fracture of the Leg. 



dressings, after what has been said upon this subject in the preceding 
pages, further than to say that a window must be made for the escape 
pu?, and that I generally find it comforting to the patient to swing 
the limb after the plaster has hardened. 
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Fracture of the Bones of the Foot. 

Fractures of the Tarsal Bones seldom require mechanical appliances 
for their support. They are, however, serious accidents, and occasicm- 
ally result in the formation of abscesses, or in caries or necrosis of the 
bones. Absolute rest is the most important condition for their success- 
ful management. 

Fractures of the Metatarsal Bones, and of the Phalanges of the 
Feet are to be treated upon the same principles as fractures of the cor- 
responding bones in the hands. 



CHAPTER XYII. 

DISLOCATIONS. 
Section 1. — General Considerations. 

Division and Nomenclature. 

Dislocations are divided into simple, compound, and complicated, 
partial and complete, recent and ancient, primitive and consecutive, 
unilateral and bilateral, single and double. We speak, also, of disloca- 
tions as traumatic, pathological, and congenital. 

A Simple dislocation is a displacement of one bone from another 
at its place of natural articulation, with no lesions beyond those which 
are usual. 

A Compound dislocation is a similar displacement, accompanied with 
an external wound communicating with the joint. 

Dislocations are termed Complicated, when accompanied with other 
unusual lesions than such as characterize them as compound. 

The terms Partial and Complete explain themselves ; so also do the 
terras Recent and Ancient. 

In a Primitive luxation the bone remains in the situation into 
which it was first thrown ; whereas in a Consecutive dislocation it has 
assumed a new position. 

Wlien a central or median bone, like the inferior maxilla, hyoid bone, 
sternum, etc., is dislocated upon one side only, the dislocation is called 
Unilateral ; when upon both sides, it is called Bilateral. 

"Wlien two corresponding bones upon opposite sides of the body are 
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dislocated at the same points — as, for example, when both shoulders are 
dislocated — it is called Double ; when but one is dislocated, it is called 
Single. 

A Travimatic dislocation is the result of an accident, or of sudden 
force applied ; and a Pathological dislocation is the result of disease. 

Congenital dislocations are those which were present at the time of 
birth. 

General Causes. 

Dislocations occur most often in middle life, not so frequently in old 
age, and still more rarely in infancy. 

Muscular action alone sometimes causes a dislocation ; but in nearly 
all dislocations said to be occasioned by external force, muscular action 
performs an important part. It is very difficult to produce a dislocation 
upon the cadaver, when the muscles no longer assist in causing dis- 
placemeut. 

In general, the external force which dislocates a long bone is applied 
to the opposite extremity of the bone. In a few examples it is applied 
directly to the end dislocated. 

General Signs. 

In attempting a differential diagnosis between fractures and disloca- 
tions, we should take into account the age of the patient, and the manner 
in which the accident occurred, with any other predisposing or exciting 
causes which the history of the case may furnish. 

The leading differential signs between fractures and dislocations were 
mentioned when treatino- of fractures. In dislocations there is an 
absence of crepitus, there is preternatural immobility of the limb, and 
when the bones are reduced they usually remain in place. In fractures 
crepitus is usually present, there is preternatural mobility, and the bones 
having been reduced, they are in most cases with difficulty retained in 
place. 

General Treatment. 

In all cases where the reduction of a dislocation is proper, the reduc- 
tion should be effected as speedily as possible. 

Dislocations are reduced by the employment of such general or con- 
stitutional means as diminish the resistance of the muscles, and which 
thus enable us to employ with more success the local means. Former- 
ly this was accomplished by bleeding, the warm bath, and nauseants. 
At the present day anjesthetics alone are used. 

Dislocations may be reduced also, in many cases, by local, without 
the aid of constitutional means. The local means are : first, manipula- 
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tion, or the guidance of the bone to its articulation by certain skilful ma- 
noeuvres, and without the employment of force, which may be termed 
the physiological method, since its success depends chiefly upon a know 
ledge of the functions of the muscles and ligaments ; it inflicts less in- 
jury than either of the other local measures ; it is often successful, and 
in all recent cases in which it can be applied, should precede the trial 
of other methods : second, leverage, or the application of force upon 
the principle of the action of the lever : third, extension, with counter- 
extension. Both of these latter methods are more or less purely me- 
chanical. 

Compound Dislocations. 

Compound dislocations are in general more serious than compound 
fractures, and frequently demand immediate amputation, or resection. 
The causes of this difference are apparent. The force required to 
thrust the broad, smooth surface of the articular end of a bone through 
the flesh is much greater than that required to project the sharp point 
of a broken bone ; consequently the tendons, muscles, ligaments, nerves, 
and vessels in the vicinity, suffer more strain, contusion, and laceration. 
It is probable, also, that the exposure of the joint surfaces increases the 
hazard. Moreover, the fact that when a dislocated bone is reduced it 
usually remains in place, renders the reduction of a compound disloca- 
tion in itself a source of danger ; since it brings all these strained and 
contused tissues into a state of tension, and maintains them in this con- 
dition, in spite of the reaction and inflammation which result. We 
find, therefore, in the overlapping of the fragments, and consequent re- 
laxation and rest to the muscles — ^which is so inevitable in certain frac- 
tures — some compensation for the shortening and deformity of the 
limbs. 

Very many compound dislocations occurring in large joints demand 
amputation ; some are treated successfully by resection and subsequent 
reduction ; in other cases, reduction being at once effected and carefully 
maintained, recovery takes place with little or no impairment of the func- 
tion of the joint. A result so favorable is, however, rarely observed 
except in the case of the phalanges of the hand, and even here it must 
be regarded as exceptional. 

Section 2. — Special Dislocations. 

Dislocations of the Inferior Maxilla. 

This dislocation may be unilateral or bilateral ; the bilateral being the 
most frequent. A simple dislocation of the lower jaw can only occnr 
m the direction forwards. If a lateral dislocation should occur, it 
must be accompanied with a fracture also. 
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The accident is generally caused by a force applied to tlie chin when 
the mouth is wide open. The condyloid process of the inferior maxilla 
deserts the glenoid fossa of the tempo- 
ral bone, and slides forwards over the 
articular eminence into the zygomatic 
fossa. When both condyles are dislo- 
cated, the chin is depressed vertically, 
and the mouth remains wide open. 
When only one is dislocated, the chin is 
also depressed, but at the same time it 
is thrown a little to the side opposite 
that on which the dislocation exists. 

In case the dislocation is unilateral 
the surgeon will place a piece of pine 
wood between the molars to serve as a 
fulcrum, and lift the chin slowly and 
forcibly. Sometimes it has been 
found necessary to press the chin a 
little backwards at the same time that 

it was being elevated. _ When both BUateral Dislocation of inferior MaxiUa. 

condyles are dislocated it may be ne- 
cessary to reduce one condyle at a time, taking care that while re- 
ducing the second, the first is not re-luxated. 

Dislocations of the Vertebrae. 

The bodies of the vertebrae may be displaced more or less complete- 
ly one from the other ; or they may undergo a lateral rotation upon 
each other, resulting in a fracture or dislocation of the corresponding 
oblique processes. 

The bodies of the vertebrae articulate with each other chiefly through 
an elastic fibro-cartilaginous tissue, called the intervertebral substance, 
and not by synovial surfaces, which, when present in other articula- 
tions, admit of a gliding motion between the corresponding bony 
surfaces. It is not in the ordinary sense of the term, therefore, that 
dislocations occur between the bodies of the vertebrae, inasmuch as 
there is no slipping of one bone from another, but only a displace- 
nient following the fracture or rupture — as it might with equal pro- 
priety be termed— of the bond of union between the adjacent verte- 
bra. In some cases the intervertebral substance is simply detached 
from one of the vertebra) ; in others it is torn more or less obliquely 
tln-ough its centre ; but so firm is its connection with the bodies of the 
\c'rtel)ra>, that, perhaps, in a majority of cases a portion of one or 
tlie other of the vertebra3 is broken off and remains attached to the 
intervertebral substance ; and since there is usually no mode of veri- 
fying the precise condition, it is proper to conclude that many cases 



Fig. 116. 
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reported as dislocations were quite as mucli fractures as dislocations, 
and the reverse. 

Moreover, the position of most of the oblique processes is such, tlu.t 
when the bodies of the vertebrae are forcibly separated from each other 
to any considerable extent, a fracture of these processes can scarcely be 
avoided. In the dorsal region this would seem to be inevitable. In 
the cervical and lumbar regions a dislocation of the body of a verte- 
bi'a is sometimes accompanied with dislocation of the obhque processes 
also, and not with a fracture. 

K the dislocation of the oblique processes is bilateral, it may in gen- 
eral be inferred that there is also a dislocation or a fracture of the cor- 
responding body. If it is unilateral, the intervertebral substance may 
simply have undergone a lateral rotation. 

The differential diagnosis between dislocations of the bodies of the 
vertebrae and fractures, is, as has been intimated, often exceedingly dif- 
ficult, sometimes impossible during life. It is not so difhcult, however, 
to detemiine the existence of a dislocation of one or both of the oblique 
processes. If but one of these processes is dislocated, as has happened 
pretty frequently in the cervical region, the head is turned to one side, 
and lixed in this position : when both are dislocated, the head is thrown 
back or forwards, and usually fixed in these abnormal positions. The 
altered positions, also, of the spinous and transverse processes will 
sometimes facilitate the diagnosis. 

Dislocations of the bodies of the vertebrae are accompanied with the 
same phenomena — i-elating to the injuries inflicted upon the spinal cord 
— as accompany fractures of the vertebrae ; but in unilateral dislocations 
of the articulating processes these phenomena are often in a great mea- 
sure absent. 

In most of the cases of dislocations of either the bodies or articulat- 
ing processes of the vertebraj the patients have died as a consequence 
of the in j ury ; but Sanson has reported one example of recovery after 
dislocation of the third cervical vertebra, with no other permanent in- 
jury than inability to lift the head more than four inches from the 
sternum; and Purple has reported a dislocation of the fifth cervical 
vertebra, followed by permanent paralysis of the lower extremities, in 
which condition the patient survived seven years. If only one of the 
oblique processes is dislocated the prognosis is much more favorable. 

Attempts at reduction of dislocations of one or both oblique processes, 
or of the bodies of the vertebrae, have generally proved unsuccessful. 
Spencer attempted to reduce a dislocation of the second vertebra, hut 
failed, and his patient died in forty-eight hours. Boyer failed in two 
cases, and it is said that a young patient at La Charite died while the 
Burgeon was attempting reduction, a few days after the accident. 
Dupuytren affirms that such attempts are very dangerous, and that he 
has often known patients to perish while the extension was being made. 

On the other hand, Shuck, of Vienna, succeeded in a case of supposed 
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luxation of one of the oblique processes of the cervical vei tebrae, and his 
patient made a complete recovery. Extension, in this case, was made 
from the chin and occiput, and counter-extension from the shoulders. 
The force was gradually increased, until a sudden snap was felt, and 
immediately the head was restored to its natural position and power 
of motion. 

Hickcrman, of Ohio, found in the case of a girl one of the vertebrae 
dislocated, causing a prominence in the back part of the phai-ynx, op- 
posite the fourth and fifth cervical vertebras, and almost completely sus- 
pending respiration and the action of the heart. He seized the head of 
the patient under his left arm and thus made extension, while with the 
index finger of his right hand he made pressure upon the projection in 
the pharynx. In about one minute the bone receded under the pres- 
sure, and immediately the respiration became natural. Her recovery 
was complete. 

Scliauth succeeded on the eighth day, in what was probably a disloca- 
tion of one of the oblique processes of the fourth cervi(;al vertebra, by 
extension and counter-extension made from the head and shoulders by 
four men. During the extension the head was also rotated slightly, 
and })ressure was made directly upon the transverse process. The re- 
duction of the bone was accompanied with a sound, loud enough to be 
heard distinctly, 

Maxson, of Geneva, N. Y., relates the case of a girl, about nine years 
of age, having a dislocation of the right oblique process of the fifth or 
sixth cervical vertebra, caused by turning her head suddenly around 
while at play. At first she complained only of inability to straighten 
the neck, and she became faint whenever she was moved. About forty- 
eight hours after the accident her mother attempted to turn her head 
blightly, when a severe convulsion ensued. Dr. Maxson saw her soon 
after, and could feel distinctly the displacement of the transverse pro- 
cess. He grasped her head with both hands, and turned it gently in 
the same direction to which it was already inclined, namely toward the 
left shoulder, in order if possible to disengage the process ; then lifting, 
or extending the head, he rotated it carefully in the opposite direc- 
tion, when reduction was accomplished. Her recovery was speedy and 
complete. "Wood of this city, Rust, and others, have met with like suc- 
cess in similar examples. 

Ayres, of Brooklyn, has furnished us with a successful reduction on 
the ninth day of a bilateral dislocation of the oblique processes. The 
patient was a man thirty years of age, and the di location occurred in 
some manner unknown, while he was in a state of intoxication. Reduc- 
tion w'as effected by extension and counter-extension, while the patient 
was under the influence of chloroform. The extension was made in a 
direction upwards and back^vards, by the hands of three surgeons ap- 
plied to the chin and occiput, while counter-extension was made by two 
folded sheets crossed upoii the shoulders. 
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Dislocations of the atlas from the axis, and of the head from the atlas, 
have generally proved speedily fatal. The elder Malgaigne succeeded, 
however, in reducing a dislocation of the atlas forwards, and Ehrlich 
reduced a dislocation of the same bone backwards ; while Dariste ex- 
hibited to the Anatomical Society of Paris, 1838, a specimen of incom 
plete luxation of the head upon the atlas, which accident the patient 
bad survived more than a year. 

Dislocations of the Ribs. 

No doubt the ribs may be dislocated from the vertebrae ; but inas- 
much as it is scarcely possible that such accidents should be recognized 
during life, and as it would be quite impossible to accomplish a reduc- 
tion if i-ecognized, these accidents have but little claim to any further 
notice. 

The cartilage of the first rib is united directly to the sternum and 
corresponding rib ; but the remaining six upper cartilages have proper 
articulations at their sternal extremities, unless these articulations have 
become lost by age, and they are occasionally subject to dislocation. 
In general the dislocation is easily recognized, and is without difiiculty 
reduced ; it has not been found, however, that it could be so easily 
retained in place. A compress and bandage constitute the only ap- 
pliances for maintaining reduction. 

The cartilages of the sixth, seventh, and eighth ribs articulate with 
the corresponding cartilages below, and sometimes the fifth and ninth 
have similar articulations. They may be dislocated by a fall upon 
the back, in which case the lower rib glides under or behind the upper. 
By pressure made against the lower margin of the upper rib, in a 
direction upwards and backwards, aided by a full inspiration, they can 
be caused to resume their places ; and when reduced they are not very 
prone to re-luxation. 

Dislocations of the Clavicle. 

Dislocations of the clavicle, whether at the sternal or acromial end, 
are geiierally caused by falls upon the shoulder. Of 46 dislocations of 
the clavicle observed by me, 9 belonged to the sternal, and 37 to tlie 
acromial end. 

Dislocations at the sternal end may occur in three directions, namely, 
forward upon the sternum, upwards, and backwards. The two first of 
these varieties are in general easily reduced, but to maintain the reduc- 
tion is, in most cases, impossible. The apparatus reconunended by Sir 
Astley Cooper will perhaps answer the indications as fully as any which 
can be devised ; but even when aided by a compress placed over the 
Bternal end, secured by bandages, I have never seen it kept in place. 

I have once seen the sternal end dislocated upwards as high as the 
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thyroid cartilage ; and, iiotwitlistanding the utmost pains were taken to 
reduce it and maintain it in place, the bone remained elevated about 
half an inch above the sternum. 



Fig. 118. 



Fig. 117. 





Dislocation of the Sternal End of the Clavicle 
forvvartis. 



Sir Astley Cooper's Apparatus for Dislocated Clavicle. 



FiK. lilt. 



The dislocation backwards has sometimes caused serious difficulty in 
respiration and deglutition. Its reduction has been found difficult, but 
when reduced it is less likely to become displaced than either of the 
other two forms. The patient must be laid on his back, with a firm 
pillow between the shoulders, and the arm should be slightly elevated 
and confined to the fiide of the body. 

The outer or acromial end of the clavicle is not unfrequently dislo- 
cated upwards, and more rarely it is 
driven fairly over the acromion process, 
(■constituting a dislocation upwards and 
outwards. 

This dislocation is easily reduced, but 
the clavicle is with difficulty retained in 
place. The treatment consists in the ap- 
})lication of a force over the top and outer 
end of the clavicle, with a counter-force 
applied below the elbow so as to elevate 
the humerus and scapula; while the arm 
and forearm are confined by a sling and 
handage against the side and front of the 
body. These indications will be fulfilled 
by an ordinary sling, a bandage passed 
over the top of the clavicle and under the 
elbow, and a roller enclosino; the arm and 
body. 

^rayor employed only a sling constructed in the manner represented 
111 the accompanying drawing. 




Dislocation of the Acromial End of tho 
Clavicle upwards and outwards. 



318 



Dislocations of the irr:\[T:rais. 



Petit's tourniquet can be employed very conveniently for malciu" t];e 
direct and counter-pressure, as it enables the surgeon to regulate the 
pressure with ease and accuracy. 



Fig. 120. Fig. 121. 




Author's dressing for Dislocation of Clavicle Mayor's Apparatus for the same 

at its Acromial Extremity. 



Three cases have been recorded of dislocation of the outer end of the 
clavicle downwards, under the acromion process. In two of these re- 
duction was easily effected by drawing the shoulder outwards and 
backwards. 

Two surgeons claim to haA^e seen a dislocation of the clavicle under 
the coracoid process. I have some doubts whether the accident has 
ever occurred. 

A simultaneous dislocation of the clavicle at both extremities occur- 
ring in a boy fourteen years old, and which was easily reduced and 
retained in place, has been reported by Dr. North, of Brooklyn.' 

Dislocations of the Humerus. 

The head of the humerus is liable to dislocation in three directions, 
namely, downwards, forwards, and backwards ; and these several forms 
have been named respectively subglenoid, subcoracoid and subspinous. 
In certain cases, also, the head of the humerus passes still farther for- 
wards, and rests in front of the coracoid process, beneath the clavicle ; 
this variety of the forward luxation is called subclavicular. 

Both partial and complete luxations of the humerus, depending np<'ii 



' North, ^ew Nork Med. Record, April 16, 1866. 
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pathological causes, are not uncommon. Thus, for example, we often 
meet with partial or complete luxations of the shoulder caused by mus- 
cular or arthritic rheumatism, and by various other diseased conditions 
of the muscles or of the joint itself ; but I have seen no evidence that 
a traumatic partial luxation ever takes place in this articulation. 

Subglenoid Dislocations, or Dislocations Downwards into the 
Axilla, may be caused by a force operating against the lower end of the 
Inimerus, or against the hand, when the arm is carried away from the 
body ; by a force which shall pull the arm upwards over the head, or by 
a blow received directly upon the upper and outer end of the bone. 



Fig. 128. 




subglenoid Dislocation of the Humerus. 



A fracture of the surgical neck is very often mistaken for a disloca- 
tion of the head of the humerus, and for this reason it will be proper 
to enumerate carefully all the absolute and differential signs. 

First, there is generally, in the case of a subglenoid dislocation, a 
depression under the acromion process : second, in some cases the head 
of the humerus can be felt in the axilla : third, the elbow hangs a little 
from the side of body : fourth, the line of the axis of the shaft of the 
humerus is directed toward the axilla and not toward the glenoid cav- 
ity : fifth, in many cases the arm and hand are numb or painful, from 
pressure upon the axillary plexus. The remaining signs are differen- 
tial, namely : sixth, in the case of a dislocation, absence of crepitus : 
seventh, in the same case, preternatural immobility : eighth, it is proper 
to add, as a differential sign, that if the patient is very old it is probably 
a fracture ; finally, Dugas' posture test will seldom if ever leave us 
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in doubt/ 



Fig. 183. 



AYhen the humerus is dislocated, whether it be down- 
wards, forwards or backwards, the head 
having left the glenoid cavity, falls against 
the side of the body ; and since the client 
is round or elliptical in foiTn, while the 
humerus is straight, it follows that if the 
hand of the dislocated arm is placed upon 
the opposite shoulder, the elbow will ])ro- 
ject, or, in other words, recede from the 
front of the chest. While, on the other 
hand, if there is no dislocation, it will not 
thus recede. JSTeither a contusion nor a 
fracture can create the mechanical imped- 
iment which exists in this case. It may be, 
indeed, that, in a case of contusion or fi-ac- 
ture, the pain, and consequent muscular 
contraction, occasioned by placing the arm 
in this position might offer some obstacle 
to the easy repose of the elbow upon the 
chest ; but then, if the patient is placed 
completely under the influence of an an- 
aesthetic, this obstacle, which is purely 




Position of the Elbow when the Humerus 
is not Dislocated. From Dugas. 



physiological, and not mechanical, will be at once removed. 



Fig. 124. 



Fig. 125. 





Position of the Elbow when the Humems is dislo- 
cated into the Axilla. From Dugas. 



Position of the Elbow when thfi Hnmf- 
nis is dislocated under the spuie or 
the Scapula. From Dugas. 



' Dugas. Report on a New Principle of Diagnosis in Dislocations of the Shoulder- 
joint; by L. A. Dugas, M.D., Prof, of Surgery, in the Medical College of Georgia- 
Trans. Amer. Med. Assoc., vol. x., 1857, p. 175, 
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I regard this means of diagnosis as infallible ; at least it has always 

I am surprised that the writers of 



Fig. 126. 



proved to be so in niy hands ; and 
surgical treatises both at home and abroad have paid so little attention 
to it. 

The reduction of a recent subglenoid dislocation is, in most cases, 
easily effected. In a few cases, however, it has been found to be very 
difficult. The methods which deserve a trial present themselves in the 
following order : — 

First, the forearm should be flexed upon the arm, and while the arm 
ia elevated to a right angle with the body it should be rotated gently 
forwards by depressing the hand and forearm. This is a method of 
simple manipulation, and ought to be lirst tried, since it is often suc- 
cessful. 

Second, the same method, with the addition of the knee in the axilla 
to press the head of the humerus outwards, or to serve as a fulcrum 
upon which the humerus may act as a lever. This is essentially one of 
the methods recommended by Sir Ast- 
ley Cooper. 

If these attempts have failed, the pa- 
tient should be placed under the in- 
fluence of an anaesthetic, and the 
preceding methods repeated ; and in 
case of continued failure, the j^atient 
still remaining ansesthetized, the surgeon 
will adopt other procedures, in the fol- 
lowing order : — 

Third, with his heel in the axilla 
the surgeon will draw the arm of the pa- 
tient steadily downw'ards, parallel with 
the side of the body. By this proce- 
dure we do not effect reduction by the 
extension and counter-extension, but 
chiefly or solely by the action of the 
iieel as a wedge, or by the combined 
action of the heel and humerus as a ful- 
crum and lever. Sir Astley employed 
tor this purpose a lacque applied to the lower end of the h umerus, but 
the hands of the surgeon, seizing upon the hand and wrist of the pa- 
tient, are ecjually effective. 

Fourth, extension and counter-extension after the manner recom- 
mended by Nathan R Smith. Smith proposed to make the counter- 
extension by the opposite arm, w^hile both arms were in a position at 
••ight angles wnth the body. The connection established between the 
two scapulse through the trapezii, enables the surgeon by pulling at the 
sound arm to render the counter-extension effective upon the scapula 
<»f the dislocated arm. I have succeeded by this plan, aided onlv bv 
21 




Sir Astley Cooper's Method, with the Knee in 
the Axilla. 
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Nathan R. Smith's Method. 



typposite hand. Smith, however, employed also lateral and vertical 
bands, as seen in the preceding wood-cut ; while the knee resting in 



Fig. 128. 




Vertical Extension. 



the axilla served as a fulcrum upon which the humerus might be oper- 
ated as a lever. 
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Fifth, extension and counter-extension by pulling the arm directly 
upwards, while the hand or the foot of the sui-geon is placed upon the 
top of the shoulder. This method is more liable to extensively lacerate 
the capsule, and probably exposes the axillary artery to the danger of 
beino- ruptured more than any other. It ought to be held, therefore, 
as a last resort, especially in the case of old dislocations. 

Subeoraeoid, or the First Variety of the Forward Disloca- 
tions, are occasioned by accidents very similar to those which cause 
subglenoid dislocations. They are characterized also by similar phe- 
nomena, but the elbow generally hangs a little farther back, and the 
head of the bone may often be felt under the coracoid process. 



Fig. 129. 





Subeoraeoid Dislocation- 



The principles of treatment are precisely the same as those already 
indicated for subglenoid dislocations. 

Subclavicular, or the Second Variety of the Forward Dislo- 
cations are rare. They are only exaggerations of the subeoraeoid, 
and are easily recognized by the presence of the head of the humerus 
under the clavicle. Their reduction demands sufficient extension to 
disengage the head and neck of the humerus from under the con- 
joined tendons of the coraco-brachialis and biceps; and this having 
been accomplished, the remaining steps are the same as in subglenoid 
dislocations. 

Subspinous Dislocations, or Dislocations Backwards, upon 
the Dorsum of the Scapula, and Beneath its Spine.— Of all the 
fenns of shoulder dislocations this is the most unfrequent. In gene- 
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ral it has been easily recognized, and in all of the cases reported but 
one, it has been easily reduced. In a case seen by myself the ac- 
cident was caused by the arm being caught in machinery, and it 
was promptly reduced by making extension in a direction outwards 
and downwards. 



Pig. 130. 




Subspinous Dislocation. 



Displacement of the Long Head of the Biceps. 

Displacement of the long head of the biceps is characterized by a 
sudden inability to move the limb with freedom, by pain, and by a 
slight advance of the head of the humerus in its socket. I think I 
have seen one case of this kind, in which the tendon resumed its posi- 
tion spontaneously after the lapse of several days. Other similar cases 
have been reported. 



g. 131. 




Displacement of the Long Head of the Btcepm 
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Dislocations of the Shoulder, with Fracture of the Humerus. 

Dislocations of the shoulder, accompanied with a fracture of the 
humerus near its upper end, are exceedingly difficult to manage. 
Sometimes, under the influence of an anaesthetic, the head of the bone 
mav be pushed into its socket. If this fails, the only alternative is to 
secure union of the broken bone, and, after the lapse of six or eight 
weeks, to endeavor to reduce the dislocation. 



Ancient Dislocations of the Shoulder. 



Ancient dislocations of the shoulder are occasionally reduced after 
much manipulation, and extension made by the hands or by pulleys. 
If eight or ten weeks have elapsed the chance of success is not very 
great ; yet I have succeeded as late as eight weeks, and others at a much 
later period. On the other hand, a number of cases have been record- 
ed in which the axillary artery or vein has been ruptured while the at- 
tempt at reduction was being made ; in others abscesses have been oc- 
casioned, or the neck of the humerus has been broken. This latter ac- 
cident happened to myself in the case of an old lady in whom I 
attempted reduction after the lapse of six weeks. 



Dislocations of the Radius and XTlna. 



Fig. 132. 



These two bones may be dislocated conjointly at their upper extremi- 
ties in four directions ; namely, backwards, inwards, outwards, and 
forwards. The two lateral luxations are generally incomplete. 

Dislocations of the Radius and Ulna Backwards. — Caused in 
most cases by a fall upon the hand, but occasionally by a blow upon the 
back of the arm, or by a twist of the elbow. 
In this dislocation the forearm is usually 
sliglitly flexed upon the arm, and pronated. 
The radius is felt to have deserted its articu- 
lation, and the olecranon projects posteriorly. 
Sometimes the lower end of the humerus can 
be felt in front. 

It is very often mistaken for a fracture of 
the lower end of the humerus alcove its con- 
<lyle8. The differential signs are those which 
usually distinguish fractures from dislocations ; 
to which may be added the following two 
f^pecial signs : — 

First, in dislocation, the humerus is never 
shortened ; while in the fractnre it is almost 
invariably. In order to determine the length 
of the humerus, measnrement can be made from either condyle to the 




Dislocation of the Radius and Ulna 
backwards. 
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acromion process. Second, if, in case of a dislocation, the forearm is 
forcibly straightened upon the arm, the projection of the olecranon 
process will be slightly, yet sensibly, diminished. The reverse will 
generally happen if it is a fracture. 

It is worthy of note, also, that iu this 
dislocation, while there exists marked 
inniKjbility in the direction of flexion 
and extension, there is unnatural lateral 
mobility, which is even greater than 
that which is usually present in fractnre. 

Eeduction may be accomplished by 
placing the knee in the bend of the 
elbow, and flexing the forearm, while 
extension is made from the hand, or 
wrist. 

I have sometimes succeeded, also, by 
seizing the hand and drawing the w-liole 
limb backwards and outwards, at a 
right angle with the body. By this 
method we relax the triceps ; while by 
the other we relax the brachialis anticus 
and biceps. 

When the dislocation is ancient I 
have sometimes found it necessary to 
divide the triceps, or, by forced flexion, 

Eeduction with the Knee in the Bend of the i i , i i tvt 

Elbow. to break the oleci-anon process. JNo 

special injury to the arm has ensned 
irom either of these procedures. 

Lateral Luxations of both Radius and Ulna. — These dislocations 
are nearly always incomplete ; and the extent to which the displace- 
ment occurs has been found to vary in different cases. In general they 
are easily recognized by the unnatural projection, upon one or both 
sides, of the bones which enter into the formation of the articulation. 



Fig. 134. 




Most frequent form of incomplete Outward Dislocation of the Forearm. 



There is also present in all of these cases a preternatural lateral mobi- 
lity, such as has been mentioned when speaking of the complete dis- 
location backwards of both bones. 



Fig. 13.3. 
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Forward Dislocations of Radius and Ulna. — At least seven cases 
of this extraordinary luxation, unaccompanied with fracture, have now 
been reported ; and several other cases of subluxation in the same di- 
rection. The reduction will be best accomplished, by forced flexion of 
the forearm, aided by pressure. In some of the cases extension alone 
has succeeded. 

Dislocations of the Radius. 

Dislocations of the Head of the Radius. — The upper extremity 
of the radius may be dislocated forwards, outwards, or backwards. Of 
these, the dislocation forwards is by far the most frequent. A sublux- 
ation forwards, also, sometimes occurs as a consequence of a stretching 
of the orbicular ligament ; in most cases this has been caused by lifting 
a child by one arm. 

The head of the radius is so superficial, that a careful examination 
ought to determine its absence from its natural position, unless indeed 
the arm is much swollen ; yet these accidents are very often overlooked. 
Under the subject of amputations at the elbow-joint, I have given very 
special directions as to the mode of finding the upper end of this bone. 

The head of the radius may be reduced, when dislocated forwards, 
by extension made from the hand, while pressure is made upon the 
head of the radius towards the socket. In making extension the fore- 
arm should be inclined to the ulnar side. After reduction it must be 
maintained in place by a pad and bandage. 

In either of the other dislocations extension, aided by pressure made 
in the proper direction, will generally succeed. 

Dislocations of the Radius at its Lower End. — The radius alone, 
of the bones of the forearm, articulates directly with the carpal bones. 
Its dislocation constitutes, therefore, properly speaking, a dislocation of 
the wrist-joint, and it may take place in a direction either forwards 
or backwards. 

I have once met with what I believed to be a simple, uncomplicated 
dislocation of the radius forwards at this articulation. Dupuytren 
never saw a case which was clearly a dislocation, and he entertained a 
doubt whether it ever did occur ; it is certainly very rare, and of the 
reported cases it is probable that some of them were examples of a Bar- 
ton's or of a Colles' fracture, both of which the forward luxation so 
much resembles. 

Dislocations of the Ulna. 

Dislocations of the Lower End of the Ulna from the Radius 

may occur in either a forward or backward direction. In either case 
the I'ediiction is accomplished by pressing forcibly upon the projecting 
bone, after which it must be maintained in place by a compress and 
handaffe. 
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Dislocations of the upper end of the Ulna. — It is probable that 
the ulna may be dislocated without the radius, backwards or even in- 
wards ; but if these accidents occur they are so rare as scarcely to de- 
mand in this place special consideration. 

Dislocations of the Bones of the Hand. 

Dislocations of the Carpal Bones. — The semilunar, cuneiform, 
pisiform, and magnum have been occasionally found either partially or 
completely luxated. These luxations were caused in some cases bv 
simple relaxation of the ligaments, in others by falls upon the hand 
when the fingers were flexed, or, as in the case of the pisiform, by mus- 
cular action alone. 

If these bones cannot be reduced by moderate pressure, it will be 
better to permit them to remain unreduced. After reduction com- 
presses and bandages are required to retain them in place. 

Maisonneuve has reported an example of dislocation through the mid- 
dle carpal articulation, which he saw in the dissecting-room, and which 
had not been reduced during life, but which was reduced after death 
by slight traction. 

Carpo-Metacarpal Dislocations. — Examples have been reported 
of both forward and backward luxation of the metacarpal bones of the 
thumb, of the first and of the second fingers. The dislocation back- 
wards is the most frequent. They have been caused by direct blows, or 
by blows upon the distal extremities of the bones. In two cases I have 
found a partial luxation backwards of the metacai-pal bones of the 
hrst and second fingers, caused by striking upon the knuckles with the 
clenched fist. By extension, with pressure, they are in general easily 
reduced ; but they require to be kept in place by some suitable support 
for a certain length of time. 

Dislocations of the Phalanges of the Hands. — All of the pha- 
langes are liable to be dislocated ; but the only one which has oc- 
casioned the surgeon much embarrassment, 
is the dislocation of the first phalanx of the 
thumb upon its metacarpal bone. This 
latter dislocation may take place in any di- 
rection, but it is usually either backwards 
or forwards. 

The character of the accident being rec- 
ognized, the patient should be placed at 
once under the influence of ether, and ex- 

DislcK^tion^of^^the ^^^i-^Phalanx of the ^^^^-^^ ^j^^ J^^^,] the SUr- 

geon, aided by pressure upon the projectmg 
bone. In case this does not succeed, and if it be a dislocation of the 
first phalanx backw^ards upon the metaca]-]3al bone, the thumb must be 
seized and carried over toward the back of the wrist, while pressure is 
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made upon the back of the phalanx near its proximal end. If it is a 
forward luxation, the manoeuvre must be reversed, that is, the phalanx 

Fig. 136. 




Levis' instrument for reducing Dislocations of the Thumb and Fingers. 
Fig. 137. 




Levis' instrument applied. 



must be pressed towards the palm of the hand into a position of forced 
flexion, while pressure is made upon the 
proximal end of the phalanx in an op- 
posite direction. If now the thumb be 
suddenly extended, reduction Av-ill often 
be accomplished. 

The ingenious apparatus invented by 
Dr. Richard J. Levis, of Philadelphia, 
for combining extension with leverage, 
will also deserve a trial. 

AVlien all other methods have failed, 
the surgeon should not hesitate to divide 
the lateral ligaments ; and if this were 
to fail, the flexor muscles ought to be 
divided rather than to leave the bone 
unreduced. I have cut one or both of 
the lateral ligaiiieiits in these cases, and 
with uniform success. 

If the dislocation is compound and 
Hot easily reducible, resection should be 
jiractised. 

Dislocations of the Femur. 

'-he thigh may be dislocated upwards 
suid backwards upon the dorsum of the 
ilium ; upwards and backwards into the 
ischiatic notch; upwards and forwards 
•ipou the ])ubcs; and do'wnwards and 

i^TWards upon the obturator foramen. Dislocation upon the Dorsum nii. 
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Dislocations upon the Dorsum Ilii are caused generally by a force 
applied to the lower end of the femur, when the limb is more or less 
adducted, or by a weight descending upon the back, when the body is 
bent and the leg a little inclined inwards. 

The limb ^ill be found in this dislocation shortened, rotated inwards, 
adducted and slightly flexed. The trochanter major will be less prom- 
inent than upon the opposite side ; and sometimes the head of the femur 
may be distinctly felt upon the dorsum of the ilium ; especially when 
an attempt is made to rotate the limb. 

Diferential Signs hetween Fractures of the Neck of the Femur, and 
Dislocations upon the Dorsum Ilii. 



DISLOCATIONS UPON THE DORSUM HH. 



1. Very rare in advanced life. 

2. Never caused by a fall upon the tro- 
chanter major. 

3. Absence of crepitus. 

4. Preternatural immobility. 

5. Limb always shortened. 

6. Limb almost always rotated inwards, 
adducted and flexed. 



FBACTUBES OP THE NECK OF THE FEMUB. 



1. Very frequent in advanced life. 

2. Often caused by a fall upon the tro- 
chanter major. 

3. Crepitus. 

4. Limb can be moved freely except 
when the motion causes pain. 

5. Limb not always shortened. 

6. Limb never in this position ; almost 
always slightly rotated outwards, and gen- 
erally lying parallel with the other limb. 



Surgeons have not hitherto been fully agreed as to the sources of the 
difhculty which is occasionally experienced in the reduction of this and 
other dislocations of the head of the femur, some having maintained 
that it was to be sought exclusively in the resistance offered by the 
muscles, and others that it was to be found in the untorn portions of 
the capsule with its accompanying ligaments. "We are especially in- 
debted in this country to the writings and experiments- of Drs. Gunn, 
of Chicago, and Bigelow, of Boston, for having demonstrated that in a 
large proportion of cases the position of the dislocated bone is deter- 
mined by the relations of the head and neck with the untoni ilio- 
femoral ligament. This is believed to be especially true in reference 
to the dislocation now under consideration. 

Treatment.— If the dislocation is recent it is advisable to first 
make an attempt to reduce the dislocation by manipulation, and 
•v« ithout resort to antesthetics. It is quite probable that in the reduc- 
tion by manipulation the action of certain muscles aids in the replace- 
ment of the bone ; but whether this is so or not, we certainly incur less 
danger of lacerating tissues, or of fracturing the neck of the femur, 
■when the patient remains fully conscious ; and the number of accidents 
of this kind which I have myself seen, in addition to the number 
reported by others, permit no one to question their possibility, and the 
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propriety of considei-ing by what means they cuu be most certainly 
avoided. 

In case manipulation without Fig. 139. 

aiiujsthesia fails, the surgeon will 
at once employ an anesthetic and 
proceed to repeat the manipulation. 

First, the patient resting npon 
his back, the surgeon, in the case 
of the right thigh, seizing the 
knee with his left hand and the 
ankle with his right, flexes the leg 
to a right angle with the thigh, for 
the purpose of enabling him to ro- 
tate, and otherwise manipulate the 
limb with greater ease. 

Second, the thigh is flexed to 
al^oiit a right angle with the body. 
Reid, of Rochester, and a few other 
surffeons have tauo-ht that the thigh 
should be flexed until the knee 
touches the belly ; but this cannot 
he accomplished, in most cases, 
without the employment of immod- 
erate force, such force, indeed, as 
will endanger the neck of the fe- 
mur, or cause unnecessary lacera- lUo-Femoral Ligament in its Natural Position. 

tion of the tissues adjacent. More- 
over, I have not found it necessary to flex the limb to this degree, ex- 
cept in old dislocations, where sometimes it becomes necessary, at 

Fig. 140. 




First Position in the Method of Bediiction by Manipulation. 
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the risk of accidents, to lacerate the (iapsiile and the adventitious struc- 
tures extensively. There is another objection to this extreme flexion 
which my own experience, and the experience of others, has demon- 
strated ; namely, that it is possible, in this way, to carry the head of 
the bone into the ischiatic notch, and even around the lower edge of 
the acetabulum into the foramen tliyroideum. 

Usually when the thigh is flexed to a right angle, or nearly to a right 
angle, its progress in this direction is somewhat suddenly arrested ; and 
this point of resistance determines, in my opinion, the necessity of 
changing the direction. The head of the bone has now descended on 
the dorsum of the ilium, and is resting against the abrupt inchned 
plane near the upper and outer margin of the acetabulum, ready, at 
the next step of the manipulation, to mount this plane and enter 
the socket. 



Fig. 141. 




Second Position in the Method of Eeduction hy Manipulatioa 



In flexing the thigh upon the abdomen the limb remains adducted, 
and it is impossible to carry it up abducted; yet the instructions 
given by Nathan Smith to press slightly against the inner side of 
the knee, so as to cause partial abduction, is judicious, since by 
this procedure the head of the femur is made to approach the 
acetabulum. There is nothing gained by forcible abduction while 
making the flexion, except in old cases where it is desired to cause 
laceration ; on the contrary, in recent cases it diminishes the chance of 
success. 

Third, the thigh is abducted, and rotated outwards. It is a fact 
worthy of being mentioned, that both the abduction and the outward 
rotation often take place spontaneously when the thigh is flexed to 
a right angle, or, as it was very aptly expressed by one of the old 
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surgeons, " a self-twisting of the thigh " occurs, " which cannot be 
prevented by fast holding." This " self-twisting " and outward incli- 
nation must be favored by the surgeon ; indeed, it is proper now to use 
some force in order to increase the abduction, so that the head of the 
l)one may be made to rise o\ er the margin of the acetabulum ; I 
think 1 have seen this favored by lifting the knee, that is, by drawing 
the limb up, nearly at a right angle with the body ; and its entrance 
into the socket has l)een still farther encouraged by giving to the limb 
a slight oscillatory motion, as suggested by Dr. Nathan Smith. 



Fig. 14a 




Third Position in the RcJuction by Manipulation. 



It frequently happens that the reduction is effected while the linil> 
is in this third position ; but Markoe and myself have noticed that in 
most cases the bone falls into the socket when, the abduction and out- 
ward rotation being still maintained, the limb is begiiniing to descend 
towards the extended position. 

If manipulation fails, the surgeon must resort to the method by ex- 
tension : first, with the thigh at a right angle with the body, the patient 
resting upon his back, and the pulleys being attached to some point 
directly above, a method which is especially recommended by Bigelow : 
second, in case of a failure by this method, extension may be applied 
ui the direction of the axis of the limb as it was originally fomid, and 
as recommended by Sir Astley Cooper. 

Dislocation Upwards and Backwards into the Ischiatic Notch. 
—In order tl it this accident may occur, the thigh must be more flexed 
upon the abdomen than in the case of the dislocation upon the dorsum. 
In other respects the mechanism of its causation is the same. 

The position which the limb assumes is also nearly the same as in 
the preceding dislocation, except that the thigh generally remains a 
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little more flexed, while the adduction and rotation inwards are not so 
decided. The head of the bone can sometimes be felt under the nates- 
and a finger introduced into the rectum or vagina may disch^se the 
presence of the head of the bone in the iscliiatic notch. 

Dr. Bigelow speaks of a "dorsal" dislocation as sometimes occiipyiiKr 
a position as low as the upper edge of the ischiatic notch ; but the dislo- 
cation now under consideration he describes as that in which the head 
of the femur having been driven from its socket downwards and back 
wards, is subsecpiently, in the attempt to straighten the limb, carried 
upwards behind the socket until it is arrested by the strong tendon o+' 
the obturator internus, and the subjacent untorn capsule. In son. 
cases, also, the head passes behind the tendon. Both of these forms of 
ischiatic dislocation, in which the head of the femur is arrested in its 
ascent by the tendon of the obturator internus, are called by Dr. Bige- 
low " dorsal, below the tendon." 

Its reduction is effected by the same manipulation which has already 
been described for dislocation upon the dorsum. If, during the manip- 
ulation, the thigh is very much flexed upon the abdomen, there is great 
danger that the head of the femur will be carried around the lower 
margin of the acetabulum into the foramen thyroideum. This has 
happened to me twice, but with no serious results, the head of the bone 
being easily carried back by reversing the manipulation. 

This dislocation may also be reduced by extension applied in the 
same manner as for dislocation upon the dorsum, only that the thigh 
must be more flexed while the extension is being made. 

Dislocation upon the Pubes, less frequent than either of the other 
forms of hip-joint dislocation, is generally caused by a fall upon the foot 
when the pelvis and belly are thrown forwards. The leg is generally 
shortened, abducted slightly, and rotated outwards, and the head or 
neck of the femur may be felt over the hoi'izontal ramus of the pubes. 



Fig. 14.3. 




Reduction of Dislocation upon the Pubes, by Extensioa. 



If the head of the femur has fairly traversed the pubes, so that it 
rests over the pelvic cavity, while the neck rests upon the pubes, oxteii- 
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sion must precede manipulation, or if manipulation is at once em- 
ployed, the first step will be to rotate the thigh outwards and abduct it 
very forcibly so as to throw the head upon the pubes ; after which 
forced flexion, adduction, and finally rotation inwards, will carry the 
liead into the acetabulum. In case the head rests upon the pubes, the 
fii-st step of the process just described may be omitted. Extension 
employed alone has sometimes succeeded. 

Dislocation into the Foramen Thyroideum. — Caused generally 
l)y a forced abduction of the thigh, or by a weight received upon the 
back of the pelvis while the body is bent and the 
tlii<;li abducted. 

The liuib is found abducted, somewhat flexed 
upon the body, and rotated outwards. The po- 
sition of the limb being very nearly the same as 
in the fli-st stage of morbus coxae ; it is also 
lensthened from one to two inches. Bv iiitro- 
ducing the finger into the rectum or vagina, we 
may feel the rotation of the head of the femur 
in its new position. We must take care, how- 
ever, not to mistake a sensation caused by the 
action of the muscles in rotating the limb, for 
the sensation caused by the movements of tlie 
head of the bone. This point of diagnosis will 
be verified by carrying the finger consecutively 
from one thyroid foramen to the other, while the 
respective limbs are rotated. 

Reduction may be accomplished by mani])u- 
lation, the procedure being precisely the reverse 
of that employed in dislocations upon the dor- 
sum ; that is to say, by flexing the thigh to a 

right angle with the body, then adducting and Dislocation into the Foramen 
Z. • • ^ * Thyroideum. 

rotatmg mwards. 

In most cases, however, the dislocation has been reduced by a method 
of leverage and lifting ; that which 1 prefer being as follows : The 
patient resting upon his back, a sheet is passed around the pelvis, and 
its two ends committed to assistants standing on the side opposite the 
dislocated limb. A second assistant passes his hand under the sound 
leg, and seizes the ankle of the dislocated limb, while the surgeon 
stands upon the dislocated side, with a strong band passed beneath the 
upper part of the thigh and over his shoulders. The first assistants 
now make steady the pelvis, the second draws the dislocated limb 
under and across the sound limb, while the surgeon, by erecting his 
body, lifts forwards, outwards, and a little upwards, that is, towards 
the head of the patient. 

The following is Dr. Bigelow's method of reducing this dislocation 
by " rotation : " " Flex the limb towards a perpendicular, and abduct a 
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little to disengage the head of the bone ; then rotate the thigli stroncr- 
ly inward, adducting it, and carrying the knee to the floor. The 
trochanter is then fixed by the Y (ileo-femoral) ligament and the 
obturator muscle, which serve as a fulcrum. While these are wound 



Fig. 145. 




Reduction of a Thyroid Dislocatdon— Bigelow. 



lip and shortened by rotation, the descending knee pries the head up- 
ward and outward to the socket." " In this manffiuvre," Dr. Bigelow 
adds, " the action of the ligament may be aided, if necessary, by a 
towel passed round the head of the femur to draw it upward and out- 
ward. Kotation outward may be substituted for inward rotation." 



Dislocations of the Patella. 



The patella may be dislocated outwards, inwards, upwards, or it may 
be dislocated upon its own axis. 

Dislocation Outwards is the most frequent. Keduction is ef- 
fected by laying the patient upon the floor, while the surgeon, lifting 
the leg and thigh, places the heel upon his own shoulder, so as to relax 
completely the quadriceps femoris, and then pushes the patella with 
his hand toward its natural position. 

Inward Dislocation is reduced by the same mancEUvre. 

Dislocation Upwards can only occur as a consequence of a nij)- 
ture of the ligamentum patellce. The treatment of this accident is the 
same, 'as for a transverse fracture of the patella. (See Fractures of the 
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Patella.) Union generally takes place after six or eight weeks, with a 
somewhat elongated ligament, but without sensible impairment of the 
functions of the limb. 

A rupture of the quadriceps has occasionally been alluded to by sur- 
irical writers as a Dislocation of the. Patella Downwards. I have 
seen several of these accidents, but in no case has the patella become 
<li6placed downwards, in any other sense than that it remained station- 
aiT when the knee was flexed. In some cases the rupture is partial, 
and the maiming which results is very slight ; while in others, where 
the rupture has been more complete, the power of extending the limb 
is greatly impaired, if it is not wholly lost. 

The treatment consists in rest in the recumbent position, while the 
limb is elevated upon an inclined plane, the action of the muscles being 
restrained at the same time by properly adjusted bandages. 

Dislocation of the Patella upon its Own Axis. — In which case 
one margin of the patella rests upon the centre of the articulating 
surface of the femur, while the other margin presents directly forwards. 
This dislocation, fortunately very rare, has sometimes been found diffi- 
cult to reduce. In some few cases reported, the rotation of the patella 
on its axis is said to have been nearly or quite complete, and the diffi- 
culty of reduction has been thereby greatly increased. 

The limb must be first placed in the position recommended for the 
reduction of a lateral luxation of the patella, and an attempt made to 
turn the patella over, by pressing against its upper margin, in case it 
projects, while counter-pressure is made by the handle of a large key 
against its lower margin. If this fails, the leg must be flexed upon the 
thigh and then again made straight, while pressure is continued. 

Dr. Grazzam, of Pa., cut the ligamentum patellaB in a case of this kind, 
without any benefit, although he reduced the dislocation finally by 
flexion combined with pressure ; and Samuel Cooper relates a case in 
which the surgeon cut both the ligamentum patellae and the tendon of 
the quadriceps, the patient having finally succumbed to the articular 
inflammation which ensued, with the dislocation unreduced. 

Dislocations of the Tibia and Fibula. 

Dislocation of the Tibia at the Knee-joint. — The tibia may be 
dislocated upon the femur in all directions. In a majority of cases the 
dislocation is, however, incomplete. Complete dislocations at this- 
articulation are in most cases compound and complicated, and often 
<1( mand immediate amputation. 

The reduction of all forms of knee-joint dislocations is generally 
cn.^ily accomplished. In either of the lateral displacements, simple 
extension will in most cases succeed. If the dislocation is backwards, 
forced and extreme flexion has seldom or never failed. If the disloca- 
tU'H is forwards, the manipulation must be reversed. 
22 
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Dislocation of the Upper End of the Fibula from the Tibia 

lias occurred in a few instances ; and generally as a consequence of tiie 
violent action of the muscles inserted near the head of the fibula. 
Whether dislocated for^^^ards or backwards, it has in nearly all the 
reported cases been most easily reduced by pressure made upon the 
fibula, while the leg was flexed upon the thigh. 

Dislocations at the Ankle-joint. 

Correctly speaking, this joint is liable to dislocation in only two di- 
rections, namely. Forwards or Backwards ; and all of the examples 
of these dislocations seen by myself have been incomplete. 

The reduction is in most cases easily effected by extension and suita- 
ble pressure. 

What is termed a dislocation Outwards or Inwards, is in fact a 
rotation of the astragalus upon the lower end of the tibia, and is 
usually accompanied with a f ractui-e of the fibula, and a rupture of the 
internal lateral ligament of the ankle-joint. Sometimes the hgameiit 
is not torn, but the internal malleolus is broken off. 

Unless there is some extraordinary complication with this accident, 
the foot is easily restored to position and the bones to place. For 
the subsequent treatment the reader is referred to fractures of the 
fibula. 

Nelaton has related the only example of Dislocation of the Lower 
End of the Fibula from the Tibia, which I have found upon record. 
The malleolus externus was forced directly backwards. The dis- 
location had existed thirty-nine days, and no attempt was made to 
reduce it. 

Dislocations of the Bones of the Foot. 

Dislocations of the Tarsal Bones. — All the bones of the tarsus 
are liable to dislocation singly or in groups. These must always be 
considered very serious accidents, since they are the results only of 
great violence ; they are diflicult to reduce, and, whether reduced or 
not, serious and destructive inflammation is apt to ensue. 

The young surgeon must take care not to mistake congenital 
malformation, or malformation the result of a relaxation of the liga- 
ments, or hypertrophy consequent upon ostitis or periostitis, for disloca- 
tion. 

When the bones can be reduced by moderate pressure, aided by 
extension, the reduction is sometimes followed by a favorable termina- 
tion : but in case great force is required to accomplish the reduction, or 
if the dislocation is complete, or nearly complete, and compound, re- 
Bcction is the proper alternative. 

Dislocations of the Metatarsal Bones, and of the Phalanges of 
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the Feet are exceedingly rai-e. Their treatment is subject to the same 
rules as govern the treatment of the corresponding bones of the hand. 

Congenital Dislocations. 

Nearly all the joints of the body are subject to congenital displace- 
ment. The causes of these displacements may be arranged as follows : 

First, mechanical, or traumatic ; being occasioned, it is supposed, by 
some peculiar and constrained position of the foetus in utero ; by violent 
contractions, or constant pressure of the uterine walls ; by falls, or by 
blows received upon the abdomen of the mother ; by the contraction of 
the neck of the uterus ; or by the hands of the accoucheur, in the act of 
deUvery. 

Second, pathological causes ; such as lesion or disorders of the ner- 
vous centres ; contraction or paralysis of muscles ; preternatural laxity 
of articular ligaments ; hydrarthrosis ; or some other disease of the 
articular apparatus. 

Third, physiological causes ; consisting in an original defect of the 
germ, and resulting in imperfect development of the articular appara- 
tus. 

It is apparent that for treatment to be successful, the nature of the 
cause must, in some degree, be recognized. Those few examples which 
are due solely to mechanical causes are subject to the same laws which 
govern the treatment of post-natum traumatic luxations. Physio- 
logical and pathological displacements, of whatever nature they may be, 
imply always a failure or imperfection of the joint apparatus, and the 
treatment of these cases can only be regarded as palliative. 

The means which have been found most successful are, adjustment, 
80 far as this may be practicable by extension and pressure ; and its 
maintenance by appropriate apparatus. 

For a more complete consideration of this subject the reader is 
referred to the chapter on congenital dislocation in my treatise on Frac- 
tures and Dislocations, and to the numerous special treatises to which 
reference is there made. 
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AMPUTATIONS. 
Section 1. — General CoNsroEKAxiONS. 
Conditions demanding Amputation. 

It is impossible to indicate, except in the most general manner, what 
conditions of the limbs demand, or what conditions of the general 
system warrant, amputations. 

Amputation is practised for the removal of members which are 
suffering under incurable diseases, or irreparable injuries or deformi- 
ties. It is therefore always an acknowledgment that all other surgical 
as well as therapeutic expedients have failed, and it is accepted only 
as the last resort. 

Period of Time at which Amputation ought to be made. 

In genei-al it may be said that, if amputation is decided to be 
inevitable, unless there is some condition of the general system to 
forbid, the sooner it is made the better. The fact, however, that sncli 
conditions often exist, and that, especially after the occurrence of 
severe accidents, they are apt to assume greater or less prominence at 
different periods of the progress of the case, has led to a division of the 
time which elapses subsequent to the receipt of the injury into imme- 
diate, primary, intermediate, and secondary periods. Surgical writer? 
are not exactly agreed upon the limitations which they assign to these 
periods, nor indeed upon the nomenclature ; but the differences are not 
very important. 

The Immediate period is the space of time comprised within the 
first few hours ; and it will be convenient to establish its limit at the 
expiration of six hours. It refers to that condition of the general 
system, and more especially of the nervous system, which has been 
termed " shock." 

The Primary period, or the period intervening between the occur- 
rence of reaction on the one hand, and the accession of inflammation on 
the other, may be said to commence at the end of six and terminate 
at forty-eight hours. It has been called also the period of " reac- 
tion." 



PEKIOD FOK AMPUTATION. 



34l 



The Intermediate period ( " mediate," " consecutive," or " secondary " 
;)f some writers), so called because it is intermediate between the primary 
and secondary, is limited on the one hand by the accession of inflam 
Illation — usually about forty-eight hours after the receipt of the injury— 
and on the other by the occurrence of healthy suppuration, which latter 
limitation is exceedingly variable, and may be sought for anywhere 
between seven and twenty-one days. It is the period of inflammation ; 
sometimes of congestion. 

The Secondary ("ulterior" or "consecutive" of some writers) 
is the period of complete siTppuration, and its limits are indefinite. 

Shock is that condition of the nervous system which immediately 
ensues upon severe injuries in certain persons, characterized by cold- 
ness of the surface, pallor, and a feeble pulse ; to these conditions 
are sometimes added tremors, a wild, anxious expression of the face, 
partial or complete paralysis of the bladder and sometimes of other 
organs, mental disquiet or apprehension, incoherent speech, etc. ; 
which phenomena may ccmtinue a longer or shorter period, but usually, 
unless the shock is severe, they disappear in a few hours. Wlien the 
accident is of a more grave character, no reaction occurs, and the 
patient dies immediately, or within a short time. In general it may be 
said, that if reaction does not occur within twenty-four, or at most 
forty-eight hours, the patient will die. 

In some cases the occurrence of the shock seems to be delayed, the 
depressing influence of the injury not being felt until some little time 
after. Such, at least, is the opinion of Mr. Macleod, who affirms that he 
knows of several well-authenticated cases which prove the correctness 
of the position. Lidell also believes that the shock is generally delayed. 
For ourselves, we confess that we have never met with these examples, 
except when some visceral lesion, or the rupture of a large blood-vessel, 
has accompanied the accident. It is true that men often faint after a 
few minutes, or after removal, and when they have had time to 
contemplate their situation, who seemed undisturbed at first ; and in 
other cases, a severe and prolonged irritation from a point of bone has 
steadily aggravated the signs of depression and of shock ; but we think 
these cannot with propriety be termed examples of delayed shock. 
We do not, however, intend to deny absolutely that the nervous 
agitation may be delayed in some cases ; but only to express a convic- 
tion, founded upon our own experience, that if the condition to which 
these gentlemen have called our attention does ever occur, it is, to say 
the least, a rare phenomenon. 

Surgeons who hold to the frequent occurrence of delayed shock, rec- 
ognize in this an argument in favor of " immediate " amputation in a 
great majority of cases ; and certainly, assuming the premises to be cor- 
rect, the argument seems not unsound. Says McLeod, " If this precious 
moment could be seized at all times, and that operation performed un- 
der chloroform, which assists so much in warding off the ' ebraulement ' 



342 



PEllIOD FOR AMPUTATION. 



we fear, how much more successful would our results prove than under 

other circumstances they can ever be." 

The idea of immediate amputation did not, however, originate with 
those who maintain that the shock may be, and is in fact, often delayed 
Ambrose Pare urged that amputation should be made while the wound- 
ed were in sight of the battle-field ; and Richard Wiseman, sergeant 
surgeon to Charles the Second, said, " If yon decide to opei-ate, do so at 
once, while the soldier is in heat and mettle." 

Larrey, indeed, seemed to regard amputation as the proper remedy 
for this peculiar condition of the nervous system. " I have lost," said 
he, " a great number of soldiers, because, although operated upon within 
the first twenty -four hours, yet tlie operations had been made too late." 

" It is then demonstrated that the commotion, far from 

being a contra-indication to primitive amputation, ought to decide the 
surgeon in its favor." .... " The effects of the commotion, far 
fron] being aggravated, diminish and disappear insensibly after the op- 
eration." 

Dr. Stephen Smith, in his analysis of certain determined cases of am- 
putations,' has observed that in a total of four hundred and thirty re- 
covered amputations, thirty-six per cent, were made within six hours ; 
and he has estimated that the rate of recovery was six per cent, better in 
these cases than in those in which the amputation was made in the pe- 
riod of reaction, or what I have termed the primary period. Without 
calling in question the accniracy of tliesc statistics, which seem to have 
been pi-epared with great fidelity and labor, I feel obliged to say that 
until the precise condition of those patients operated upon during these 
first six hours is determined, as well as the condition of those operated 
upon during the twenty-four subsequent hours, the testimony furnished 
by the tables must be very inconclusive ; and that they in no way inval- 
idate my opinion, that operations made while the patients are laboring 
under shock are especially hazardous. Moreover, when it is seen that 
in Dr. Smith's calculations the proportion of deaths to recoveries is 
only inferred, not absolutely known, it must be apparent that his con- 
clusions and inferences ought not to be accepted as the basis of future 
practice. 

My attention has just been called to an observation made by M. 
Sedillot, of Lyons, who, in the course of the late Franco-Prussian war, 
has had a very large experience in amputation, according to whom "the 
best rule is to amputate on the second or third day." I must differ 
from him so far as to say that in general the first or second days are to 
be preferred, that is, the period after the shock, but within the first 
forty-eight hours. 

My own opinion upon this subject is, that amputations ought to be 



' Analysis of 439 Recovered Amputations in the Contiguity of the Lmcer Extremity^ 
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mace in some cases immediately, or as soon as possible after the receipt 
i)t' tlie injury ; as, for example, when a limb is nearly torn off and a dan- 
irerous hjemorrhage, which cannot be arrested, is occurring; or when 
spicula of bone, such as neither the forceps nor fingers can extricate, are 
causing intense suffering. In all cases of injuries to small limbs, such 
as the fingei-s and toes, innnediate amputation is proper ; and in a con- 
siderable number of cases of injuries to larger limbs, when it is clearly 
seen that the patient is not faint, or depressed, or suffering under great 
nervous connnotion. But I cannot accept of the doctrines of Fai-e, 
Wiseman, Larrey, Macleod, and others, without liberal qualifications, 
and a careful specification of the cases to which their rules are to be 
made applicable. 

It may be tliat, as Ilutcheson declares, the condition which we term 
shock is not so frequently present as has been generally supposed, even 
after severe injuries; or that, as Macleod maintains, there is generally 
an interval, longer or shorter, between the receipt of the injury and the 
accession of the nervous commotion. These points may be safely left 
open fur future inquiry ; but upon one thing I must insist, namely, that 
when the nervous agit&tion or depression is actually present in any con- 
siderable degree, amputation of a large limb is generally a most danger- 
ous resource. Amputation may then be necessary for the reasons stated, 
and possibly for other reasons, but the necessity is greatly to be depre- 
cated. My own experience has been that amputations of large limbs, 
made after severe injuries, and before complete reaction from shock 
has taken place, have generally resulted speedily in the death of the 
patients ; and this, I believe, has been the experience and testimony 
of most practical surgeons. 

Our first duty, then, to many who have fallen upon the field of bat- 
tle, or who have suffered severe injuries in civil life, is to comfort and 
sustain them by words of encouragement, by the administration of 
water, wine, brandy, with perhaps a few drops of chloroform, or by a 
cup of warm tea or coffee ; and, having dressed the wounds temporarily, 
and covered the body and limbs with warm blankets, to wait patiently 
the establishment of reaction before proceeding to the operation. 

The danger of amputating in what is termed the intermediate period 
can scarcely be over-estimated. This period is marked by two condi 
tions. 

The fii-st, and that which is most generally understood by surgeons, 
is a well-defined condition of inflammation, with the consequent swell- 
ing of the limb ; commencing at variable points of time after the receipt 
of the injury, and progressing with unequal rapidity in different cases ; 
but it is seldom well declared within the first twenty-four hours, and it 
is rarely delayed much beyond forty-eight hours. 

The second condition has not been so often noticed by surgical win- 
ters. It consists in a serous, with perhaps more or less bloody infiltra- 
tion of the tissues, unaccompanied with marked signs of inflammation, 
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and is not attended with much general reaction in the system. I liave 
found this condition present on the second and third day in a pretty 
large proportion of cases ; and I have constantly observed that death re- 
sults even more certainly after amputation under these circumstances 
than when the limb is actually inflamed. 

The period, therefore, for primary amputations is restrained within 
narrow limits ; and I deem it my duty to say that immediate amputa- 
tions are greatly to be preferred to intermediate ; and if for any reason 
the omission to amputate at once is likely to carry the case into the in- 
termediate period, the sooner it is done the better ; and I am snfliciently 
acquainted with field practice to know that this alternative is often pre- 
sented to the military surgeon, I will say further, that if surgeons can- 
not be made to comprehend the danger of delay until congestion and 
inflammation have ensued, they had better receive peremptory instruc- 
ti(ms to make all their amputations at the earliest possible moment ; and 
if we speak of military surgery alone, in every case of doubt the sur- 
geon should be advised to lean toward amputation as to the side of 
hope. More lives have been lost from attempts to save limbs, especi- 
ally in the case of the lower extremities, than from amputations unne- 
cessarily made, or made too early. 

The next question to be determined is as to the relative safety of 
primary amputations and secondary. In civil practice secondary 
amputations have been claimed to be more successful than primary ; 
but the observations of Lidell have rendered this doubtful. It is prob- 
able that if attention was directed only to those amputations made in 
civil practice for traumatic injuries, the results would be found to be 
favorable to primary operations. In regard to the upper extremities, 
the statistics gathered with much care by Dr. Stone of this- city con- 
firm these opinions,' 

If we would look for advocates for secondary amputations in militaiy 
practice, we must seek for them mainly among army surgeons of the 
last, or of the early part of the present century. Faure, who was in 
the battle of Fontenoy, says, " Amputate after the subsidence of the 
first symptoms, and suppuration is produced." John Hunter held the 
same views. Baron Percy, in 1792, taught a similar doctrine ; and in 
the present century Blandin and Manse arrayed themselves upon the 
same side ; while Petit, Le Drau, Bromfield, Boucher, Guthrie, Hen- 
nen, Roux, Rush, Armand, McLeod, Guthrie, and a host of others, have, 
decided in favor of primary amputations. 

Age exerts an important influence in the mortality of amputations. 
In general it may be stated that the older the patient, the greater is 
the liability to death. 



' John L. stone, Surgeon to BeUevue Hospital, New York Jom-nai of Medicine, 
November, 1849. 
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Amputations of the lower extremities present a much higher rate of 
mortality than amputations of the upper. 

Point at which Amputation is to be made. 

This will depend very much upon the part of the limb which has 
suffered injury ; but in general we may say, amputation should be 
made as far from the body as a thorough removal of the injured or 
diseased structures will permit. In other words we may state the rule 
to be, that we must save as much of the limb as possible. Yet in no 
case should the life of the patient be put at hazard for the sake of a 
limb, and much less for a small portion of a limb. 

There are two reasons why we adopt the rule above stated : first, 
because the longer the stump, other things being equal, the more 
useful it will be to the possessor: second, because experience has 
shown that the nearer an amputation is made to the body, and the 
larger the diameter of the limb, the greater is the danger to life. Thus, 
according to Malgaigne, only 1 death occurred from 26 amputations of 
the smaller toes ; 7 from 46 amputations of the great toe ; 9 from 38 
partial amputations of the foot; 106 from 192 ampntations of the leg; 
126 from 201 amputations of the thigh. Again, in the Crimea, the mor- 
tality after amputations of the thigh, in a certain number of cases, was 
as follows: lower third, 56 per cent. ; middle third, 60 per cent. ; upper 
third, 86 per cent. ; hip-joint (23 cases), 100 per cent. Analysis of 9,705 
amputations recorded in the Surgeon-General's office at Washington, 
shows a percentage of mortality as follows : in the fingers and parts 
of the hand, 1.60 ; wrist, 5.55 ; elbow, 00 ; forearm, 16.52 ; arm, 21.24 ; 
shoulder, 39.24 ; toes, .75 ; partial amputations of the foot, 9.24 ; ankle- 
joint, 13.43 ; leg, 26.02 ; knee-joint, 55.J7 ; thigh, 64.43 ; hip, 85.71.' 

In a few exceptional cases we may find it convenient or necessary to 
deviate from the rule given above, but the circumstances under which 
these exceptions are permitted will be more appropriately mentioned in 
connection with special amputations. 

Amputations made through articulations are termed " disarticula- 
tions," or amputations " in contiguity ; " when made through the shafts 
of bones they are termed amputations " in continuity ; " a limb ampu- 
tated a second time is said to be " reamputated ; " when two correspond- 
ing members have been amputated at the same time, it is called a 

double amputation." 

Method of Amputation. 

There are two principal modes in which amputations are performed, 
namely, the circular and the flap : as to which of these methods ought 
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generally to be preferred, surgeons have held different opinions, hi 
this country the flap method has generally been adopted, especially by 
the younger surgeons. "Without entering into a discussion of the rela- 
tive merits of the two operations, I will simply state my belief that both 
have special and appropriate applications, depending upon the pcnnt at 
which the amputation is to be made, the character of the iujury, the 
general condition of the patient, and the circumstances whicrli ai'c to 
attend the subsequent treatment. 

The regions in which one or the other method may propei-ly claim, or 
imperatively demand a preference, will be indicated in connection with 
the special amputations. When the character of the injury is to decide 
the preference, the surgeon alone can determine the choice after he has 
examined the limb, and ascertained what resources the lacerated tissues 
offer for a proper covering to the stump. In relation to the condition 
of the patient, it is my opinion that when, in consequence of long-con- 
tinued suppuration, exhausting haemorrhages, or any other canse, the 
system is gi'eatly enfeebled, the circular method ought generally to be 
chosen ; and for the reason that the tegimientary coverings of a circular 
amputation are less liable to gangrene and suppuration, and to become 
depots of foul secretions by which the system may be contaniiiiated, 
than are the large fleshy masses formed in the flap operations. 

There is one other point in this connection, relating chiefly to mili- 
tary surgery, to Mdiich it seems necessary to call attention. Wlienever 
a patient is to be transported, immediately or soon after the operation, a 
long distance, preference ought always to be given to the circular 
amputation, at least in the case of all large limbs, and especially in the 
case of the lower extremities. The heavy flaps attached to the end of 
the limb, disturbed by incessant motion, are exceedingly apt to loosen 
and become gangrenous. This was the experience of the Crimean sur- 
geons, where soldiers were transported long distances by land after am- 
putation ; and even when carried upon transports to Scutari the same 
fact was observed. Under my own observation in the late war the same 
experience has been repeated hundreds, nay thousands of times. Even 
where soldiers have been removed only short distances upon the field, 
or have received inadequate attention while lying in their tents or upon 
the ground, I have had occasion to notice the greater frequency of 
sloughing and of secondary haemorrhage in limbs amputated by the flap 
method. In short, it may be safely aflirmed that flap amputations exact 
greater care in the dressings and more quietude than circular, and 
whenever these cannot be insured the latter method is to be preferred. 

A consideration of the various modiflcations of the circular and flap 
operations— such, for example, as the oval, the rectangular, etc.— will be 
reserved for the occasions in which they have been claimed to be 
especially applicable. 
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Section 2. — Special Amputations. 

A careful study of the superficial or exterior anatcmy of the joints, 
and repeated dissections, with amputations made u^x>n the cadaver, 
have furnished me with more reliable guides to some of the articula- 
tions than have hitherto been described, and with more simple methods 
of effecting disarticulation. The "guides" will generally be found in 
certain bony projections; but the "keys" to the joints are in most 
cases some one or more of the ligaments which luAd the joint-surfaces in 
close apposition, and which effectually prevent the joints from being 
opened while they remain uncut. In a few examples certain muscles 
take the place of ligaments, and must therefore be divided before the 
knife will be permitted to enter the articulation. The value of most 
of these observations I ha\'e also been permitted to verify upon the 
living subject. 

I sliall deem it proper, therefore, when speaking of amputations in 
contiguity, to describe with some detail the peculiar anatomical arrange 
iiient of each ynwt, and to indicate in what manner the operator may 
avoid those delays and embarrassments which so often attend disarticu- 
lations. 

Amputations of the Hand. 

Amputation of the Fingers and Thumb at the Second and Third 
Phalangeal Articulations. — Tlie second and third phalangeal articu- 
lations are ginglymoid. When these phalanges are flexed to a right 
angle, the articular surface at the distal end of the proximal phalanx is 
exposed by the disp>lacement of the proximal end of the distal phalanx ; 
and in order to open the joint, the edge of the knife must be laid upon 
the dorsal surface at a point one-quarter or three-eigliths of an inch be- 
yond the most salient point of the convexity formed by the articulation, 
more or less, according to the thickness of the phalanx. Each joint is 
embraced by its capsule, one palmar and two lateral ligaments, and 
either one of the lateral ligaments may be considered as the key to the 
joint. 

Disarticulation is effected as follows. The distal, being flexed upon 
the proximal phalanx, a transverse incision is made upon the dorsal as- 
pect at the point already indicated, by which, at the same moment, the 
integument, extensor tendon, and capsule are divided; but although the 
joint is then freely exposed, the joint-surfaces camiot yet be separated. 
Dividing now with the point of the knife either one or both of the 
lateral ligaments, the joint falls open, and the knife may pass through 
the articulation and complete the (^pei'ation by forming an oval flap as 
It emerges upon the palmar surface. In general, however, it is better 
to form the palmar flap by cutting from the surface towai'd the jointj 
as by the opposite metluKi the flai) is apt to be too narrow. 
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The digital arteries seldom or never require a ligature; and tht 
method of dressing which I usually adopt is to bring the palmar flap 
into position, and secure it in place by a narrow bandage laid over the 
stump in the direction of the long axis of the finger, which strip of 
cloth is then made fast by a few circular turns of the roller, 

Lassus was, I think, the first to suggest that amputation at the distal 
extremity of the first phalanx should never be practised, since neither of 
the flexors had any attachment to this bone, and it must remain ever 
after an immovable, projecting stump. The same opinion has been 
reiterated by most surgical writers since his day. But I have manv 
times demonstrated, in the case of patients upon whom this operation 
has been made, that the statement of Lassus is incorrect, and that, in a 
large majority of cases, the power of flexion is retained in a sufficient 
degree to render the phalanx very useful ; indeed, in most cases the 
power of flexion has, after a time, been found to be but little less than 
that of the other fingers. The explanation is found chiefly in the fact 
that the flexor tendons are connected with the distal extremities of the 
first phalanges by tendinous processes, called viucula accessoria tendi- 
num. I have observed, also, that considerable power of flexion is 
retained when the amputation is made at or near the middle of the 
phalanx ; in which case the explanation must be sought in the actions 
of the palmar interossei and the lumbricales. There is no sufficient 
reason, therefore, why the amputation should not always be made, 
whenever it is found practicable to do so, at the extremity of the first 
phalanx, or indeed through any portion of its shaft, unless it be very 
near the hand. 

Metacarpo-phalangeal Articulations. — The metacarpo-phalangeal 
articulations are enarthrodial ; but, when the first phalanx is flexed, the 
distal extremity of the metacarpal bone is uncovered in the same man- 
ner as has already been described in the case of the phalanges, so that 
the articulation which, when the finger was straight, was situated near 
the summit of the convexity called the knuckle, is now removed three- 
eighths or one-quarter of an inch farther forwards. 

Amputation of the Second or Third Finger at the Metacarpo- 
phalangeal Articulation. — This amputation is made with double, la- 
teral flaps. The finger being held in a straight position, with the ad- 
joining finger drawn aside, the knife is introduced upon the fi'ee margin 
of the interdigital commissure and carried obliquely to the bone, the 
incision being extended on the dorsal aspect as far as the centre of the 
prominence of the knuckle, and upon the palmar aspect to the under 
Burface of the articulation, which is usually about three-quarters of 
an inch from the extremity of the commissure ; a similar incision is 
then made upon the opposite side of the finger, commencing and ter- 
minating with the first incision ; the flaps are dissected from the bone, 
taking care to carry the edge of the knife out over the expanded end ; 
the lateral ligaments are cut, and the disarticulation is completed by 
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dividing the flexors and extensors, with the capsule. Usually nc arte- 
ries require the ligature. The flaps are brought in apposition with 
two or three flne sutures, and maintained in place by rollers. 

The practice of making the amputation through the distal end of the 
metacarpal bone as a substitute for the disarticulation now described, 
for the purpose of narrowing the chasm between the adjacent fingers, 
does not much diminish the deformity, while it increases the diflScultiea 
and dangers of the operation, and weakens the grasp of the hand. 

Amputation of the First and Fourth Fingers at the Metacarpo- 
phalangeal Articulation. — It is most convenient to employ here, also, 
two lateral flaps. The deformity resulting from the disarticulation is 
greater than in the case of the second and third fingers, and the objec- 
tions to the substitution of amputation at the distal extremity of the 
metacarpal bone have less force. In case the substitution is made, the 
metacarpal bone should be sawn or cut obliquely. 

Amputation of all the Fingers at the Metacarpo-phalangeal 
Articulations. — Amputation of all the fingers, or of two or more ad- 
jacent fingers at this articulation, should be made with a single palmar 
flap, as follows ; the fingers being grasped by the left hand of the 
surgeon and slightl}' flexed, while an assistant retracts the integument 
on the back of the hand, the knife is carried across the dorsal aspect of 
the fingers in the line of the articulations, dividing the skin, extensor 
tendons and capsule, and also the lateral ligaments : turning the palm 
of the hand u])wards, the palmar flap is constructed by making an inci- 
sion to the bones, from the radial to the ulnar sides, or vice versa, near 
the free margins of the interdigital commissures, and dissecting up the 
integument with other soft parts to the line of the articulations. The 
remaining articular attachments being divided, the flap, which will be 
found to be ample, is brought into place and secured by sutures and 
adhesive strips. It is seldom that the arteries require the ligature, their 
bleeding ceasing promptly when the roller is applied. 

Amputation of the Phalanges in Continuity. — In the case of am- 
putations made through the shafts of these bones, it is still preferable 
to employ always the single palmar flap when the condition of the 
parts will permit, for the reason, chiefly, that the cicatrix is by this 
method removed to the dorsal surface, and the tactile sensation of the 
extremity of the stump is consequently less impaired. 

In dividing the bones we may use either a fine spring-back and well- 
set saw, or the bone-cutters. A coarse saw is a very rude instrument 
for the division of these small bones, and the bone-cutter is not with- 
out its inconveniences ; but if the latter instrument is sharp, and is 
made to grasp the phalanx by its longest or transverse diameter, the 
nicision will generally be sufficiently clean and smooth, and especial- 
ly if the patient be a child ; but unless these conditions obtain, the 
phalanx is apt to be crushed and splintered, which accidents usually re- 
sult in tardy union or necu-osis of the bone. Where the separation has 
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Fig .146 




Ampntation at the Carpometacarpal Articulation of the 

Thumb. 



been made just below the articulation, in adults, I have seen exfoliation 
of the fragments occur pretty often. In the case of young children the 
separation of the bone is most easily and safely effected with a knife. 

Amputation at the Carpo metacarpal Articulation of the 
Thumb. — Amputation at this joint may be made by double flaps witli 

great expedition and facility; 
but it is desirable always to 
maim as little as possible the 
muscular eTuineuce constituting 
the ball of the thumb, and for 
this reason the o\ al flap incision 
ought to be preferred. 

The incision is commenced on 
the dorsal aspect of the thumb, 
opposite the articulation of the 
trapezium with the metacarpal bone, and carried obliquely to the inter- 
digital commissure, across the palmar aspect of the thumb and again 
obliquely across the dorsal surface to the point of beginning. By a 
somewhat tedious process the soft structures are now separated from 
the bone until the internal lateral ligament is exposed, avoiduig care- 
fully the radial artery where it dips between the first and second 
metacarpal bone to form the deep palmar arch. Cutting the internal 
lateral ligament, which is the key to the joint, the thumb is thrown 
forcibly outwards, and the disarticulation is at once easily effected. 
Attempts to enter the joint from the outer side expose to the danger 
of includmg the trapezium ; and the joint cannot be so completely 
opened when the external lateral ligament is first divided, on ac- 
count of the forced adduction being arrested by the adjacent metacar- 
pal bone. 

Amputation at the Carpo metacarpal Articulation of the Little 
Finger. — The same rules of procedure are applicable here as in the 
case of tlie thumb, except that the key to the articulation will be found 
to be the external lateral ligament, or the ligament lying in juxtaposition 
to the ring-finger. The oval incision ought always to be preferred, 
although the double flap is the most easy of execution. It is seldom, 
either m the case of the thumb or little finger, when the oval incision 
is made, that any vessels require the ligature. 

Amputation at the Carpo metacarpal Articulations of all the 
Fingers i and Amputation between the two Rows of Carpal 
Bones, or Medio-earpal. — These amputations have occasionally been 
described in systematic treatises, but I have never seen them practised; 
nor do I think they are entitled to a place among established operations. 
It is probable that the carpal bones thus left would be soon loosened 
and thrown off by suppuration ; and it can scarcely be considered worth 
while to incur these risks for the sake of the trifling gain of an iiK''-' 
or two in the length of the limb, This constitutes, therefore, a pi-oi)er 
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exception to the general rule that we should save as much of the limb 
as possible. 

Amputation at the Radio-carpal Articulations — Wrist-joint. 

—The guides to this articulation are the styloid processes ; and especial- 
ly the internal, which is shorter than the external, and therefore leaves 
the joint more uncovered and accessible. Approaching the articulation 
from the outer side, I have observed that there is always some danger 
of entering between the two rows of carpal bones. For the same rea- 
son, also, the internal lateral ligament constitutes the most appropriate 
key to the articulation. 

Those who have preferred for this amputation the flap, or oval inci- 
sions, made from either the palmar or dorsal aspects of the hand, have 
not sufficiently considered the risks of leaving the styloid processes ex- 
posed. If one were only to study effect in class-room demonstrations, 
we might even adopt the practice recommended in some treatises, of 
making the anterior flap by transfixion ; but I must regard all these 
methods, when applied to amputations at the wrist-joint npon the living 
subject, as inappropriate; and the same may be said of a multitude of 
incisions suggested from time to time for amputations of other portions 
of the body. The circular incision alone furnishes an adequate cover- 
ing for the processes. 

The circular amputation is made as follows : the operator makes, 
with a large bistoui-y, a circular incision about one inch and a half be- 
low the styloid processes, and while an assistant retracts forcibly the 
integuments, they are dissected from the subjacent structures. On the 
dorsal surface this dissection is accomplished with great ease ; but on 
the palmar surface the separation of the integument from the fascia 
is more difficult, and the surgeon will find it convenient, generally, to 
include everything in the flap except the tendons. ITaN ing reversed 
the integument, search must be made for the point of the internal 
styloid process, and the internal lateral ligament must then be divided 
by entering the edge of the knife below the process, and carrying it 8 
little upwards and outwards. When this is accomplished the radius 
separates freely from the lunare, and the disarticulation is easily and 
quickly effected. 

Reference has been made to the danger of entering between the two 
rows of carpal bones by approaching this articulation from the radial 
side. It ought also to be mentioned that in the attempt to enter the 
joint from the palmar surface the operator is very prone to fall above 
the expanded end of the radius, in consequence of mistaking the latter 
for the carpal bones. 

The amputation being completed, the radial, ulnar, and interosseous 
arteries may require to be tied. The tendons should be cut off by a 
clean incision, where they hang out from their sheaths ; but they must 
not be drawn out forcibly and then divided. In closing the wound tlie 
flaps arc to be approximated from the palmar to the dorsal surfaces ; 
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and now the peculiar excellence of the circnlai- incision will become 
apparent, as the excess of integument will f oj-ni pouches on each side, 
over the styloid processes, which will effectually prevent any protrusioi) 
of the bones. 

The wound being closed by sutures, adhesive strips, lint covered with 
simple cerate, and a roller, the arm should be laid upon a pillow, with 
the stump slightly elevated. 

Amputations of the Forearm. 

Amputation of the Forearm in Continuity, below its Middle. 

— On account of the small amount of muscular tissue usually found in 
this portion of the arm, the circular incisions are generally preferred. 
The same objection holds to the flap opei-ations here, also, as at the wrist : 
they do not sufiiciently cover in the bones at the angles of the incisions. 
Usually, after having divided the soft parts, including the interosseous 
ligament, the muscles and integuments are held away from the saw by 
a retractor, made of a piece of cotton cloth, one end of which is torn 
into three strips, and the central strip being pushed between the bones, 
an assistant draws the tissues upwards, while the operator with a knife 
exposes the bones more completely and then applies the saw. 

Three or four arteries usually require the ligature. The dressing is 
the same as after a wrist-joint amputation. 

Amputation of the Forearm in Continuity, above its Middle. 
— We may adopt here either the single or double-flap amputation. I 
have generally preferred the single anterior flap. 

In this, as in all other amputations of the forearm, the arteries may 
be controlled by an assistant pressing firmly upon the brachial artery ; 
or a tourniquet may be applied. 

In the case of the left arm, while one assistant retracts the integu- 
ment, and a second holds the forearm in a position of supination and 
extension, the surgeon, standing on the ulnar side of the forearm, 
makes, with an amputating knife, an incision across the dorsal aspect 
of the limb, by drawing the knife from its heel toward its point, cut- 
ting clean to the bone, and embracing in the incision the semi-circum- 
ference of the limb. Grasping and lifting with his left hand the mass 
of muscles, etc., which is to constitute the anterior flap, the operator 
enters the point of his knife at the ulnar extremity of the incision 
ah eady made, and, bringing it out upon the opposite side, cuts down- 
wards and obliquely toward the surface, making a flap of about three 
inches in length. The retractor being drawn \vell up, the bones are 
divided by the saw applied at the same time both to the radius and 
ulna. If the amputation is made at a higher point and near the elbow- 
joint, the radius should be severed first. 

The subsequent dressing will be sufiiciently understood by a refer 
ence to amputations at the wa-ist-joint already described. 
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Amputation at the Humero-ulnar Articulation — ElTjow-joint. 

The elbow-joint is a complex, but purely giuglyinoid articulation, 

admitting of no lateral motion. The joint is supported by its capsule, 
by its anterior and posterior ligaments, all of which are thin and loose, 
only limiting the joint in its extreme conditions of extension and flex- 
ion ; and by strong lateral ligaments, which hold the joint-surfaces 
compactly together. The division of either one of these latter liga- 
ments would unlock the articulation, but when the joint is still covered 
with integument and muscle, the exact position of the internal lateral 
ligament is with difficulty defined ; there is usually, however, no diffi- 
culty in finding the external lateral, which passes from the external 
condyle of the humerus to the orbicular ligament, enclosing the head of 
the radius. The following rule is to be observed in searching for this 
ligament : — 

The forearm of the patient is flexed to a right angle with the humer- 
us, 80 as to displace the mass of muscle which partly conceals the head 
of the radius when the forearm is extended. The right hand of the 
surgeon grasps the right hand or wrist of the patient, while the left 
seizes the elbow in such a manner as to place the thumb upon the ex- 
ternal condyle of the humerus. The thumb is then allowed to slide off 
from the condyle toward the hand, until only the upper margin of the 
thumb touches the condyle, when its lower margin will be felt resting 
upon a slight elevation, which is the head of the radius. The space 
between these two points is, in adults, about half an inch. Pressing 
down with some firmness upon the head of the radius, while with the 
right hand the radius is pronated and supinated, its head will be felt 
rotating under the thumb. The head of the radius rotates upon its own 
axis, and, to recognize its motion, it is generally necessary to move it 
slowly and observe it attentively. The patient iimst also be instructed 
not to aid in the motion of rotation, otherwise the contraction of the 
muscles will obscure the sensation. With these precautions, the sur- 
geon will seldom fail to recognize the head of the radius; he will 
even be able to define accurately the situation of its upper margin, and 
to put a pin into the joint, if he chose to do so, with almost unerring 
certainty ; and this is the precise point where, by a transverse incision, 
he will cut the external lateral ligament and freely expose the joint. 

In case the operator were intending to make an amputation with a 
single anterior flap, he may now, having entered the articulation at the 
head of the radius, carry his amputating knife around across the pos- 
terior aspect of the arm, to the opposite or ulnar side, cutting through 
the integument down to the bone. Then, the assistant having com- 
pletely and somewhat forcibly extended the forearm upon the arm, the 
surgeon may rapidly make the anterior flap, raising it up well to the 
articulation ; and finally, placing the edge of the knife vertically upon 
the front of the joint, so that its extremity, near the point, rests in the 
open articulation between the radius and humerus, with one single 
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sweep he will sever the remainirig attachments of tlie biceps, the 
brachialis anticus, the anterior ligaments, the capsule, and the internal 
ligaments ; leaving nothing to be divided but the olecranon process, the 
section of which will be completed by the saw. It is important in this 
procedure to extend the arm before the section of the brachialis anticiis 
etc., is made, otherwise the knife will strike against the coronoid pro- 
cess of the ulna. Nothing can exceed the facility and rapidity with 
which disarticulation at the elbow-joint can be made by this method. 

Results. — 19 elbow-joint amputations had been returned to the office 
of the Surgeon-General at the date of the publication of Circular No. 
6, in 1865, and all of these had recovered. These returns, says Dr. 
Otis, " corroborate the conclusions of Dupuytren, Malgaigne, and Le- 
gouest, who combat the disfavor into which this operation has fallen." 
My own experience confirms the justness of this observation. 

Amputations of the Arm. 

Amputation of the Arm in Continuity may be made by either the 
«rcular or flap method. Most surgeons have preferred double lateral 
flaps. The operation by either method is so simple that no special 
description is required. It is important, however, to direct attention to 
the tendency in the muscles to retract and uncover the bone when the 

Fig. 147. 




Amputation of the Arm In Continuity by the Double Flap Method. 



amputation is made above the middle ; a circumstance which is due t 
the great length of certain muscles embracing the humerus, and t 
the fact that some of them have little or no attachments to the bone r 
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this portion of the limb. In making a flap amputation this mnst 
especially be borne in mind, and the length of the flaps must have 
reference to their probable retraction after the operation is completed. 

Amputation at the Scapula-humeral Articulation — Shoulder 
joint. — In amputation at the shonlder-joint, the method wliich I have 
found to be the most easily executed and most economical in tlie ex 
penditnre of blood is as follows : — 

First Step of the Process. — An assistant seizes the forearm at the 
elbow and wrist, and, in order that he may control its motion more 
perfectly, flexes it to a right angle with the humerus, and then raises the 
liuraerus to a right angle with the body. The surgeon, if it be the right 
arm, standing on the right side of the body and arm, with his face to- 
wards tlie patient's head, grasps with his left hand the muscular emi- 
nence formed by the deltoid mnscle, and with his right hand, holding a 
large common bistoury, forms an oval, external flap, the apex of which 
reaches to within two or three inches of the insertion of the deltoid, 
and the base of which extends from near the coracoid process in front 
to a corresponding point below the acromion process behind. This 
flap is now rapidly dissected up until the outer extremity of the acro- 
mion process is fully exposed. 

Second. — The assistant is directed to lower the arm nearly or quite 
parallel with the l)ody, so as to expose more fully the head of the hume- 
rus, and especially its capsule and the coraco-humeral ligament. The 
knife, placed with its flat surface against the acromion process and its 
edge directed toward the head of the humerus, divides the coraco- 
humeral ligament, the upper portion of the capsule, and, perhaps, the 
long head of the biceps. These structures constitute the fii'st key to 
the joint. This section does little more, however, than to open it fairly 
to view. 

Third. — The assistant, still holding the forearm at a right angle \vith 
the arm, rotates the humerus forcibly inwards, while the surgeon, with 
one sweep of the knife, divides the supra-spinatus, the infra-spinatus, 
and the teres minor. These muscles constitute the second and most 
important key to the articulation, and it is quite possible now to open 
the joint sufficiently to pass a knife between the head of the humerus 
and the glenoid cavity. They are all inserted into the greater tuberos 
ity, and inasmuch as they approach their points of insertion from 
above, from behind, and from below, the knife must be carried around 
the tuberosity with a firm hand, and in such a direction that the lower 
half of the incision shall pass d(^wn behind the tuberosity parallel to 
the axis of the humerus ; indeed, the lower portion of the teres minor 
having a slight muscular insertion into the humerus below the tuberos- 
ity, it is well to extend this incision a little below the tuberosity and 
to incline it here slightly forwards. 

Fourth. — The assistant rotates the humenis forcibly outwards, ex- 
posing the lesser tuberosity, and the surgeon, with a similar sweep 
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around this tuberosity, divides the subscapularis. The subscapularis is 
the tliird and last key. 

Fifth. — The joint now separates widely, and the surp^ec^n, changing 
his bistoury for a seven or eight inch amputating knife, passes througli 
the joint, dividing the remainder of the capsule and the long head of 
the triceps. Turning the edge of the knife toward the humerus, the 
incision is prolonged downwards, hugging closely the posterior surface 
of the bone to the extent of three or four inches 



Fig. 148. 




Amputation at Shoulder- joint. 



Sixth. — A second assistant, following the incision made beneath the 
head of the bone, passes his two thumbs from opposite sides into the 
wound and seizes the axillary artery between his thumbs and fingers, 
holding it firmly, while the surgeon completes the section of the axil- 
lary tissues. The amputating knife employed in this last step of the 
operation ought to have a straight, dull back. A double-edged knife 
endangers the hands of the assistant, and possesses no advantages. 

It will be noticed that the second and third keys to this articulation 
are not, as is uniformly the case in other joints, ligaments, but muscles 
or tendons ; the muscles, and not the ligaments, holding the joint-ends 
of the bones in contact ; a fact which admits of easy explanation. The 
shoulder-joint has a greater latitude of motion than any other joint ni 
the body. The capsule is, therefore, very loose, so that when all othei-s 
of the soft parts are cut, it allows the bones to separate more than one 
inch. Only one ligament connects the scapula to the humerus, namely, 
the coraco-humeral, which, passing obliquely across the joint, from the 
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eoracoid process to the greater tuberosity, can only imperfectly limit its 
rnotione, and has no effect in holding the articular surfaces in contact. 
The muscles and tendons which embrace the joint, however, have such 
attachments and anatomical characters as to reinforce the capsule ; 
and they do, in fact, take the place of ligaments. The long heads of 
the biceps and of the triceps, inserted respectively into the upper and 
lower margins of the glenoid cavity, have considerable effect in this 
regard ; but the head of the humerus is held in place chiefly by the 
three short and strong muscles which I have named, coming from the 
hack of the scapula, and which are inserted into the greater tuberosity. 
The power to accomplish this and to reinforce the capsule is greatly 
increased by their attachment to the capsule itself. The truth of this 
assertion is readily verified by a division of their tendons near the point 
of their attachment, when it will be plainly seen that they constitute the 
second and most imj)ortant key to the articulation. The subscapularis, 
coming from the opposite side of the scapula and inserted into the 
lower tuberosity, is also short, strong, and is attached to the capsule 
itself, so that the joint cannot be completely opened until its tendon 
also is divided. This, therefore, constitutes the third, and, in point of 
importance, the second key to the joint. 

1 have elsewhere, and especially in my military surgery, expressed 
my preference for Larrey's amputation at the shoulder-joint; but later 
experience has taught me that the method I have now described is, in 
several respects, to be preferred. 

Results. — At the date of the last report from the Surgeon-General's 
office (1865), there had been returned 458 shoulder-joint amputations, 
and 575 resections of the head of the humerus. Of the 237 terminated 
cases of amputations, 93 died, a ratio of mortality of 39.2, " which is 
6.7 per cent, greater than the mortality in excisions." It must not be 
forgotten, however, that excision, in cases of injury involving the 
shoulder-joint, is generally practised when the lesions, and, conse- 
quently, the disturbance of the general system, are moderate. 

Amputation of the Arm, including the Scapula. — This ampu- 
tation was first performed by Curamings in 1808, for a gunshot injury. 
The patient made a complete recovery. Since the date of this opera- 
tion, amputation has been made at the scapulo-clavicular articulation, 
or through some portion of the clavicle, about 14 times, and, with the 
exception of Mr. Fergusson's case, in which he operated for a malig- 
nant disease of the scapula, I do not know of one who has died either 
directly or indirectly in consequence of the operation. ' 

On the 12th of December, 1870, I operated on George Hanna, of 
Barton, N. T., by amputation of the arm and scapula. The history of 
this case is as follows : — 



' New Fork Medical Journal, January, 1862, p. 433, Dr. Rogers' tables. 



358 



AMPUTATION OF THE ARM AND SCAPULA. 



Fig. 149. 




In September, 1864:, Hanna was hit upon the back, near the lower 
angle of the right scapula, by a hard lump of earth, causing severe pain 
for several hours. Two weeks later the same point was again injured 
by the chafing of a rope in supporting a bale of hay, and on the follow- 
ing morning he noticed a verj hard 
swelling at the point of injury, of the 
size of a hen's egg. The tumor contin- 
ued to increase in size, unaccompanied 
with discoloration, until the 15th of 
February, 1865, when it M^as as large as 
a quart bowl. At this time the tumor, 
with a portion of the anterior border of 
the scapula, was removed by the knife. 
The wound healed in 28 days, and his 
health i-emained as good as before the 
operation. January, 1868, after expo- 
sure during very inclement weather, 
the tumor began to appear again, and 
on the 12th of February following it 
was removed by the knife, with a small 
portion of the scapula. Before this 
wound had closed a swelling occurred 
upon the upper arm, which, being 
opened, gave exit to a large quantity 
of gelatinous matter ; and at the same time the tumor began to reap- 
pear over the scapula. From September, 1868, to July, 18G9, the 
tumor was treated by setons and by escliarotics, such as nitric acid, 
chloride of zinc, carbolic acid, etc. In July, 1869, another attempt 
was made to remove the tumor with the knife, but the bleeding was so 
free as to cause an apprehension that the patient would die in the oper- 
ation, and no portion of the tumor was removed. From this time the 
mass continued to grow, and to extend along the back and arm ; occa- 
sionally elevated points would open spontaneously and discharge a ge- 
latinous material, sometimes a serous fluid, and along the margin there 
were points where the fluid discharged appeared like pus. 

The operation consisted : first, in making a large flap from the inner 
and upper part of the arm, of about seven inches in length and four or 
five inches in width. The base of this flap corresponded to the axilla, 
and included the axillary artery, which was at once tied : second, the 
mass was exposed by incisions over the scapula, and the dissections were 
continued to its inferior and posterior margins : third, the scapula was 
lifted from below, and after having divided the attachment of its mus- 
cles at its base, it was forcibly torn up until the upper margin and the 
glenoid cavity were reached : fourth, the dissection was continued from 
without until the upper margin of the scapula was laid bare and its re- 
maining connections M^ere severed. 



Scapula of George Hanna. 
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During the operatioil the subclavian artery was held under complete 
control, by Dr. Johnson of Waverley, by digital compression made 
above the clavicle. A large portion of the integument covering the 
scapula, being involved in the disease, was removed, and its place sup- 
plied by the flap obtained from the arm. 

A letter from Dr. Johnson, dated May 5th, nearly five months after the 
operation, informed me that the wound had been healed some weeks, 
aud that the cicatrix looked healthy, but that he was suffering from di- 
arrhoea, with oedema of his extremities, and that the prospect of his i-e- 
covery was not very flattering. On the 20th of the same month he died. 

In regard to the nature of the tumor a difference of opinion has ex- 
isted, even since its removal and its examination under the microscope 
by experts ; and perhaps chiefly for the reason that the specimens ex- 
amined were not in the most favorable condition to determine the 
character of their cell formations. For myself I regarded it as colloid ; 
others believed it to have been fluid enchondroma. 

Amputations of the Foot. 

Amputation of the Toes at the Second and Third Phalangeal 
Articulations. — The phalangeal articulations of the toes have essen- 
tially the same anatomical structure as those of the hands, only that 
the bones are shorter, broader, and their articular surfaces especially 
are much more expanded. Owing to the general practice, also, of 
wearing narrow and short shoes, the joints are often deformed and 
their motions very much limited. Amputations, therefore, cannot be 
made to observe any absolute or even general rules. As in the case 
of the fingers, however, the lateral ligaments are the keys to the articu- 
lations. 

Amputation of the Toes at the Metatarso-phalangeal Articu- 
lations. — In general the same anatomical arrangements obtain here 
as in the corresponding phalanges of the hands, except that the 
joints are larger, they are often deformed, in many cases partially an- 
chjlosed, and it is therefore impossible to flex them to a right angle. 
Consequently the rules for amputation given for the corresponding 
bones of tlie fingers must be in some detjcree modified to suit the exi- 
gencies of the case. The modifications required will readily suggest 
themselves. 

The accompanying wood-cut represents a congenital hypertrophy of 
the second toe, for which the author amputated at the metatarso-phalan- 
geal articulation when the lad, who was the subject of the deformity, 
was nine years old. In the second wood-cut is shown the result of the 
operation. 

Amputation at the Tarso metatarsal Articulation. — This is a 
complicated and irregular articulation, formed by the juxtaposition of 
nine bones. It is arthrodial in its character, its motions being limited 
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almost entirely to the feeblest flexion and extension, and an equally 
slight sliding motion upon nearly plane surfaces. Its ligaments, there- 
fore, which cover in the whole length of the dorsal surface, are close and 
compact, and neither present in themselves any guides to the articula- 



Fig. 150. 



Congenital Hypertrophy of Second Toe. 



Fig. 151. 




Same after Amputation. 



tions, nor do they allow the joints to open sufliciently to indicate their 
positions. 

No one would think of entering these articulations from the plantar 
surface, since in this direction they are peculiarly inaccessible, and the 
principal flap must be made from this surface. 

Fig. 152. 




Skeleton of Foot 



On the tibial, or inner side, occasionall}' not much difiicnlty will 
be experienced in finding the point where the metatarsal bone of the 
great toe articulates with the cuneiform internum. In most cases, 
however, the articulation cannot be easily traced. 

It is only from the outer, or fibular side that the surgeon may 
approach this diflficult operation with an assurance of success ; employ- 
ing as his guide the proximal end of the metatarsal bone of the little toe, 
which receives the insertion of the peroneus tertius and brevis. Lisfranc 
and Ziegler have seen the posterior tubercle of the metatarsal bone of 
the little toe, extending backwards toward the heel half and three-quar- 
ters of an inch ; and it has even been found prolonged in this direction 
so as to articulate with the cuboid. In such a case the joint could not 
be entered from this point, except after first having sawn through the 
bone ; but such abnormities are rare. 
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The mode of procedure in amputation at this articulation will be 
as follows : Commencing, in the case of the right foot, on the outei 
margin, at the tarso-metatarsal articulation of the little toe, carry 
the knife across the dorsum of the foot in the line of a curve, with 
its convexity forwards, and terminate this incision at the tarso-me- 
tatai-sal articulation of the great toe, on the inner side. This latter 
articulation is, in adults, about three-quarters of an inch farther for- 
wards than the corresponding articulation of the little toe. Prolong 
the two extremities of the incision toward the heel, on the inner and 
outer margins of the foot, half an inch, in order to expose the artic- 
ulation more fully. This is especially necessary on the outer side, 
BO that the " key " can be the more easily found. Place the knife 
upon the outer margin of the foot, a few lines posterior to the tubercle 
on the proximal end of the metatarsal bone of the little toe, and cut 
with firm pressure the tendons of the peronei, and the muscular bundle 
which forms the outer margin at this point. Now the " key," namely, 
the flat dorsal ligament, which connects the cuboid with the last 
metatarsal bone, will be fully exposed. It is not necessary that it 
should be seen and recognized, for it can be certainly cut by carrying 
the knife from this point obliquely forwards, over the top of the foot, in 
the direction of a line which, continued, would traverse the metatarso- 
phalangeal articulation of the great toe. The entrance of the knife 
into the articulation will be facilitated by bending the metatarsal 
boue toward the sole. From this point the knife must be held a 
little less obliquely across the foot, dividing the dorsal ligament binding 
the cuboid to the fourth metatarsal bone ; and if the end of the foot is 
flexed quite forcibly, the knife will, in the same line, enter the joint 
between the cuneiform externum and the third metatarsal bone. The 
kuife will here be arrested by the metatarsal bone of the second toe, as 
it is prolonged backwards between the external and internal cuneiform 
bones, like a tenon in its mortice ; its edge must therefore be directed 
backwards toward the heel, and carried in this direction two or three 
lines ; but great care must be taken not to carry the knife too far, lest 
it should enter the articulation between the middle and external cu- 
neiform bones. The next step of the operation is always difficult, 
namely, to enter the joint formed by the second metatarsal bone and 
the cuneiform medium, which is indicated faintly by two very slightly 
elevated transverse ridges, covered by a flat, smooth, shining ligament ; 
between these ridges the ligament presents the appearance of a trans- 
verse white line, and this is the line of the articulation, into which 
the knife must be made to enter. Having traversed this articula- 
tion,- the point of the knife must be thrust deeply between the inner 
(tibial) side of the second metatarsal and the outer side of the in- 
ternal cuneiform bone, — the back of the knife being toward the heel 
of the foot, — and by depressing the handle the blade will divide not 
only the dorsal, but also the internal interosseous hgament lying very 
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deep toward the sole of the foot, and which is in reality the stronirest 
ligament connected with the tarso-metatarsal articulation. The inter- 
nal cuneiform bone is about half an inch longer than the middle cune- 
iform ; consequently, the articulation of the first metatarsal bone 
with the cuneiform internum is about half an inch farther forwards 
than the articulation of the second metatarsal bone with the cu- 
neiform medium. A knowledge of this fact will enable the suri^^coii 
to find without delay the tarso-metatarsal articulation of the <i;i-eat 
toe, which he will recognize also by the slight epiphyseal elevation at 
the proximal end of the metatarsal bone. The line of direction of 
this last named articulation is slightly oblique, so that in following 
it to the tibial side of the foot the knife will incline a little toward 
the heel. 

It onl}^ remains to complete the section of the interosseous and plantar 
ligaments, and to construct the plantar flap from the tissues upon the 
sole of the foot. This flap, which is alone to cover the end of the 
stump, must include nearly all the integument on the bottom of the 
foot as far forward as the interdigital commissure ; or at least to within 
one inch of this commissure. To insure also a proper size and form to 
the flap, it ought to be cut from the surface, and not from within out, 
as has been generally recommended. 

I have thought it necessary to extend the description of this amputa- 
tion, because in several of the steps, as the careful student will observe, 
my dii-ections differ from those given by Lisfranc, whose method has 
for a long time been accepted as the best which could be adopted. It 
will be especially noticed that I attach very little importance to the 
internal interosseous ligament, which Lisfranc regarded as the " key " 
to the articulation ; indeed it was from his use of the term in this 
connection that I have borrowed it, and given to it a more ex- 
tended application. If this ligament must be considered the key to 
this joint, it has at least one great disadvantage. It is very difficult 
to find. 

Amputation at the Medio-Tarsal Articulati j.i. — This articu- 
lation is formed by the astragalus and calcaneum on the one hand, 
with the scaphoid and cuboid on the other. Its character is essentially 
enarthrodial, and its motions, although limited, are quite distinct in 
all directions ; the ligaments which immediately embrace the articula- 
tions are, therefore, not so short and compact as those of the tarso- 
metatarsal articulation, and the joint may be easily entered with a 
knife from almost any point except perhaps the plantar surface. The 
principal difiiculty which the surgeon experiences is in finding a reliable 
guide to the articulation. The measurements made from the malleoli, 
and from other points, vary so much in different subjects as to be wholly 
untrustworthy. The only guide which under nearly all circumstances 
can be relied upon is the inner side of the scaphoid bone. Tliis forms 
the only remarkable prominence on the inside of the foot below the 
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ankle, and cannot be confounded with anything else, especially if we 
place the finger on this prominence and then alternately adduct and 
abduct the foot. We shall then observe that the only point of mo- 
tion during this manipulation is just above this jjrominence ; that 
is, betiveen the scaphoid and the head of the astragalus. I have 



Fig. 153. 




Plantar Flap in Medio-tarsal Amputation. 



never found a subject so fat, or a limb so infiltrated with inflam- 
inatoi-y effusions that the point of motion could not be distinctly 
detined, and that a knife could not be entered with certainty into the 
joint. 

There are no ligaments on the inside of the foot between the astrag- 
alus and the scaphoid, and but one thin feeble ligament above, namely, 
the superior astragalo scaphoid. 

Standing erect, the weight of the body falls to the inner side of 
the centre of the arch of the foot, consequently the foot is inclined 
to be pressed or " splayed " outwards, and this would be its constant 
position, were it not for the powerful muscles whose tendons pass 
i)ehind the malleolus interiius, and for certain strong ligaments. These 
hganients — for the muscles do not interest us in this connection — are the 
deep and superficial layers of the internal lateral or deltoid, belonging 
to the ankle-joint. The deep layer passes from the apex of the malleo- 
lus internus directly to the astragalus. The supei-ficial layer arises from 
the entire outer surface of the malleolus internus near its lower end, 
and is attached in a fan shape to the astragalus behind, to the calcaneum 
below, and by a broad, flat, and firm band to the scaphoid in front. 
This latter fasciculus, namely, that which attaches itself to the scaphoid, 
ifi the key to the joint. 

The deltoid ligament is ])robably always ruptured in outward dis- 
locations of the foot; and this will explain, much better than Dupuy- 
tivn's theory, the consequent and often permanent splaying of the foot 
outvvaixls. It is often strained in walking, in jumping, in dancing, 
etc., and in such cases the scaphoid seems to project unusually, or it 
becomes very tender in consequence of the inflammation developed 
m its periosteal coverings at or near the point of attachment of the in- 
jured ligament. 
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First step of the operation. — Seize the foot with the left hand — in the 
case of the left foot — and enter the bistonry over the centre of the tn- 
berosity, or most projecting point of the scaphoid bone on the inner 
side, and carry it across in the line of a curve with its convexity for- 
wards, terminating the incision at a corresponding point on the opposite 
side of the foot. Dissect up the dorsal tegumentary flap a short distance 
*nd divide the extensor tendons, etc., at its base. Prolong the incision 
>n the inside of the foot a little toward the heel, so as to uncover com- 
pletely the key to the joint. 

The object in making this first incision below the articulation, form- 
ing thus a short flap which requires afterward to be dissected up to the 
joint, is to insure a sufficient dorsal tegumentary covering ; but the same 
end may be attained, whenever the skin is not rendered too tense by 
swelling, by another and much more expeditious procedure. Thus, the 
foot being held at a right angle with the leg, while an assistant retracts 
forcibly the integument above the line of incision, the knife may be 
entered at once into the astragalo-scaphoid articulation on the inside of 
the foot, and from thence be carried directly across to a corresponding 
point on the outside. 

Second. — Carry the knife across the articulation, while the foot is 
forcibly depressed, dividing the deltoid, the dorsal, and the interosseous 
ligaments. This latter has again been called the "key" to this articu- 
lation, solely perhaps because it is a strong and somewhat inaccessible 
ligament, and its section is demanded before the articulation can be 
freely opened ; but it is never divided in the fii-st steps of the incision 
into the joint, and it cannot be considered therefore as the key of the 
joint in the sense in which I have employed the term. It is not situat- 
ed at the gate or entrance to the articulation. 

Having traversed the astragalo-scaphoid portion of the articulation, 
if the foot remains at a right angle with the leg, the knife will readily 
enter and pass through the calcaneo-cuboid portion nearly in the same 
line in which it has hitherto been carried ; but in general it is found 
most convenient to depress the foot in order to open the joint more 
freely ; in doing so the calcaneum is made to project a little forwards, 
and the edge of the knife must be inclined forwards and carried through 
to the sole of the foot in this direction. 

The plantar flap must be very long, and great care must be taken 
that it has sufficient breadth at its base. In order to secure this latter 
end, it ought always to be made by cutting from the surface, and not 
from within out. 

In the description which I have given of this amputation, I do not 
claim to have modified materially the original plan of Chopart ; it has 
been my purpose especially to throw some additional light upon the 
most important point, namely, the manner of entering the joint. I dc 
not esteem the operation very highly, and from all that I have seen of 
its results I am not disposed to recommend it, unless it may be in some 
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very rare and exceptional cases. I may say indeed that it is about the 
only amputation which I have never yet made upon the living subject. 
During the late war this operation was made, according to the state- 
ment of the Surgeon-General, 45 times ; and there are several cases in 
the Army Medical Museum which exhibit the drawing up of the heel, 
a result which I have myself observed in all the cases which have come 
under my notice. 

Amputation at the Tibio-tarsal Articulation — Ankle-joint. — 

The tibio-tarsal articulation is ginglymoid, and admits of no lateral 
motion; the astragahis being compactly wedged between the two mal- 
leoli. The articulation is supported and its luxation prevented by 
the capsule, the tendons and muscles which pass to the foot, the two 
malleoli and the ligaments. The capsule forms the most inconsid- 
erable portion of this support. The muscles and tendons have their 
origins and attachments too remote to be of much service in this 
regard ; except that the two strong tendons passing through the 
groove immediately behind the malleolus internus, when in action, 
contril)ute materially to the prevention of a luxation of the foot 
outwards. Tlie two malleoli are very important supports to the joint, 
and this is especially true of the outer malleolus. There is no 
posterior ligament to the articulation ; the anterior ligament is broad, 
long, and thin ; while the external lateral ligament is composed 
of three rather narrow and not remarkably strong fasciculi. Fi- 
nally, the internal lateral ligament (deltoid), which I have already 
described particularly in connection with the medio-tarsal articulation, 
is broad and strong, and constitutes the chief support of this articu- 
* lation. 

The deltoid ligament is, therefore, the key to this, quite as much 
as to the medio-tarsal articulation ; and not only because it is the 
strongest, or that which most especially retains the bones in place, but 
also because, owing to the relative shortness of the malleolus internus, 
it is more accessible than the external lateral ligament ; moreover, 
being composed at its origin of one continuous bundle of fibres, while 
the external ligament originates at three distinct points of the mal- 
leolus, it can be more easily divided. It has an advantage over the 
external ligament, also, in the fact that the malleolus internus being 
shorter, a section of the internal ligament, near its origin, enables the 
surgeon to carry the knife more easily to the top of the astragalus, and 
thus to complete the disarticulation. 

The following is the method which I have preferred in this amputa- 
tion: — 

First. — The foot being held in a position of extreme extension, the 
point of tlie bistoury is introduced half an inch below the centre 
of the lower end of the malleolus internus — in the case of the left foot 
—and from thence it is carried over the top of the foot, in the line 
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liine of Incision in Tibio-tarsal Ampu- 
tation. 



of a curve having a slight convexity downwards, to the anterior marijin 
of the lower end of the malleolus exter nus. The object in coiniiicncinff 

this incision half an inch below the mal- 
leolus internus is to preserve the svnirnetrv 
of the transverse incision ; and bv termi- 
nating the incision, also, a little fnrtlior 
forwards, to secure so much additional 
width to the base of the posterior or plan- 
tar flap. Upon the inner side I prefer to 
carry the incision farther back, that I rnav 
expose the deltoid ligament more free., 
to the knife. The knife, while traversing 
the top of the foot, may be pressed with 
sufficient firmness to divide the tendons and all the tissues down to the 
bone, including the anterior ligament and the capsule. 

Second. — The leg being elevated and the foot flexed to a right 
angle with the leg, the bistoury may be placed firmly upon the point 
where the first incision commenced, and from thence be carried across 
the bottom of the foot, cutting to the bone and terminating where the 
first incision ended upon the outside. The lines of this second in- 
cision ought not to fall vertically from the malleoli, that is, not at 
a right angle with the sole of the foot, as this would give a re- 
dundancy of flap ; it would also increase the danger of slonghing, 
and render the detachment of the flap from the calcaneuin more 
difiicult. It is better to carry the lines of incision from the two mal- 
leoli a little backwards, so that the knife will cross the bottom of the 
foot about one inch and a half farther back ; and in the case of an 
unusually long heel it will be proper to carry the incision backwards 
two inches. 

Third. — Expose the end of the malleolus internus fully, and intro- 
duce a strong, sharp bistoury half an inch below the malleolus, with the 

edge directed outwards toward the as- 
tragalus, and a little inclined upwards 
toward the lower end of the tibia, be- 
ing careful not to project its point so 
far as to wound the posterior tibial 
artery ; and then, while the foot is 
forcibly abducted, cut firmly, and 
with a slight sawing motion. This 
will sever the deltoid ligament and 
open the joint freely. 

Fourth.— The practice has been 
hitherto, in pursuance, I think, of the 
advice of Mr. Syme, to separate the 
lower flap from the calcaneum by dis- 
xibio-tarsai Ampntation. sectiug from the bottom of thc foot; 
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a method of procedure which I hare found tedious and difficult. I 
prefer very much to make this dissection from above. Putting the 
foot a^ain into a position of extreme extension, the knife will divide 
the external lateral ligaments, and by forcing the foot down the joint 
will he easily entered, and the dissection continued backwards over 
the top of the calcaneum toward the tendo-Achillis. The operator 
will find it necessary to discontinue occasionally the backward dis- 
pection, and to loosen, alternately on the right and on the left, the 
attachments of the integuments to the sides of the calcaneum, using 
great care now that by keeping close to the bone behind the mal- 
leolus intcrnus, he does not wound the posterior tibial artery before 
it has given off the internal calcanean branches which supply the 
integument and cellulo- adipose tissue composing the posterior flap. Di- 
vision of the posterior tibial at a point lower than this does not, as 
it has been affirmed to do, endanger the vitality of the flap, inasmuch 
as it receives no arterial supply from a lower source. Caution must 
also be used in dissecting backwards, over the top of the heel-bone, 
—especially where the tendo-Achillis is attached — to hug the bone 
closely, and thus to avoid all danger of opening through the in- 
tegument. 

Fifth. — Expose the two malleoli thoroughly, and saw them off on 
a level with the lower articular surface of the tibia, using great care 
again not to wound with the saw the posterior tibial artery. It is not 
necessary, nor is it useful, to remove any portion of the lower articular 
surface of the tibia, unless it is diseased. 

If, after securing the arteries, any of the tendons are found project- 
ing very much, or if they have been lacerated, cut them off close to 
the point where they emerge from their sheaths ; but do not, for this 
purpose, draw them down forcibly, since in retracting, their divided 
ends will be carried up, and the danger of suppurative inflammation 
in the synovial canals will be thereby increased. 

I have not found it necessary to establish an opening through the flap 
to secure drainage; but if this were deemed necessary, it ought to be 
made on the back of the flap, just opposite the point where the tendo- 
Achillis was attached, and where the tegumentary covering is the thin- 
nest. A small vertical slit at this point might be harmless. An open- 
ing through the thick integument of the middle of the flap is not sufii- 
ciently depending for drainage when the patient lies in bed, and leaves 
a sensitive cicatrix in parts which are destined to support the weight of 
the body. 

It seems to me proper to add in this connection that in all amputa- 
tions of the leg at a point below its upper third, requiring the em- 
ployment of a tourniquet, I have been able to diminish the loss of blood 
by applying this instrument to the popliteal artery rather than to the 
femoral. My practice is to construct a pad composed of a cotton roller 
folded upon itself, so that it shall be three inches wide by four inches 
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in length, and about two and a lialf inches in thi(;kness. This is placed 
lengthwise in the upper half of the popliteal space, and the strap is 
buckled o\er the pad and across the thigh, just above the patella. The 
frame of the tourniquet should be on the front of the thigh, underlaid 
with a few folds of bandage to prevent its injuring the skin. This will 
secure the artery perfectly, and leave the motion of the leg unernbar 
rassed. 

Results. — Dr. Stephen Smith, in the paper contributed to the me 
moirs of the TJ. S. Sanitary Commission, already referred to, concludes 
that amputation at the ankle-joint is 50 pier cent, less fatal than ampu- 
tation through the leg in its lower third, and a little more than one- 
third as fatal as all other amputations of the leg and foot ; that they 
are three per cent, more liable to be followed by sloughing of the flap, 
and other conditions demanding re-amputation ; that the stumps are far 
more serviceable for unassisted locomotion ; and that they give a better 
support to artificial limbs. 

PirogofF's Osteoplastic Operation. — Pirogoff proposed to increase 
the length of the limb by saving a portion of the calcaneum. He 
claimed, also, for his operation, that it jjossessed an advantage over the 
tibio-tarsal operation of Syme, in that there was less danger of the loes 
of the flap by sloughing. His method is as follows : — 

An incision is commenced close in front of the outer malleolus, and 
carried down to the sole of the foot, then across and upward to the 

opposite malleolus. This incision, 
^^g- 1^^- which extends everywhere to the bone, 

is not vertical, but is so inclined as 
that it shall cross the sole uf the foot 
at least one inch in advance of the 
malleoli. A second incision unites its 
two extremities with the first across the 
top of the foot, as in Syme's amputa- 
tion. The joint being opened in front, 
Line of Section of the Bone. accordiug to tlic mcthod already de- 

scribed in the tibio-tarsal amputation, 
the upper portion of the calcaneum is exposed, when the saw is applied 
oblicpiely to the calcaneum in front of the attachment of the tendo- 
Achillis, and the bone divided in such a manner that the section shall 
correspond to the incision upon the sole of the foot. The malleoli, 
with a thin section of the lower end of the tibia, are then removed, the 
flap containing the section of bone brought up, and united by sutures 
and straps. 

Results. — Necrosis of the divided calcaneum is an occasional, yet 
rare, result of this operation. The stump is usually firm and tolerant 
of pressure ; and, as in Syme's operation, the patients are often able to 
walk, and even run and leap, without the aid of an artificial foot. Mr. 
Hudson is of opinion, however, that the base of support is too low in 
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PirogofPs operation to allow of the proper adaptation of an artificial 
foot. In the accompanying wood-cut is seen the appearance of the 



Fig. 157. 




PirogofPs Operation. 



Stump after a Pirogoff amputation, the operation having been made by 
Dr. Leale, then Acting Assistant-Surgeon U. S. A. 



Fig. 158. 




Result of a Pirogoff's Amputation. 
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Amputations of the Leg. 

Amputation of the Leg in Continuity.— In the lower third of the 
leg the circular amputation ought, in general, to have the preference. 
In making this operation, whether througli the leg or thigh, I have df 
late practised the following method :— 

The knife, instead of making the complete circuit of the limb in a 
line at a right angle to its axis, is carried upwards upon the postericir 
aspect through a short curve of one, two, or more inches ; the opposite 
extremity of the circular incision terminating in the same manner, and 
at the same point. The advantages of this method are, the greater ease 
with which the skin is rolled back, rendering the operation admissible 
even in those portions of the limb which are conical, and the free open- 
ing which is left in the most depending part of the stump for the passage 
of the ligatures and the evacuation of blood and pus. The integument 
being brought together also from side to side, a fold is formed anteriorly 
which obviates in a great measure the danger of a protrusion of the 
spine of the tibia. 

Fig. 159. 




Author's Lines of Incision for Circular Amputation of Leg or Thigh. 

In the middle and upper portions of the leg it is perhaps a matter of 
indifference whether we adopt the flap or circular method. The flap 
operation is made as follows. The limb being elevated a few moments 
before tightening the tourniquet, in order to drain it of its blood as 
completely as possible, the surgeon with a common scalpel makes a 
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Flap Amputation of Leg. 



short anterior flap, with its convexity directed downwards, and extend- 
ing from the outer and posterior margin of the fibula on the one hand, 
to the inner and posterior margin of the tibia on the other. This flap> 
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entirely tcgiimentar}', and no. more than one incli and a quarter in 
length, is immediately raised by moderate traction and a few strokes 
of the hnife. The second and principal flap is then made with an am- 
putating knife, by transfixing the leg close under the bones, the points 
of entrance and of exit corresponding to the two extremities of the first 
incision ; and from thence the knife is made to descend obliquely to the 
surface, or with a gentle curve, forming a flap of from three to four 
inches in length, more or less, according to the diameter of the limb. 
In dividing the bones in this, as in all other amputations of the leg, the 
saw should be so applied as to sever the fibula first, and care must be 
taken to divide the fibula at a point at least as high as that at which 
the tibia is divided. In order to prevent subsequent protrusion of the 
bone, it is advisable, generally, to remove with the bone-cutter the 
sharp point of the spine of the tibia. 



Fig. 161. 




Flap Amputation of the Leg. 



Amputation at the Femoro-tibial Articulation — Knee-joint. — 

The great size of this ginglymoid articulation, its latitude of motion, 
its lack of either bony or muscular support in the direction of its 
circumference, together with the fact that it is destined to sustain the 
whole weight of the body, demand stronger ligaments and a more 
complicated arrangement of their fasciculi than are required in any 
other articulation. Nevertheless, the thinness of its exterior coverings, 
and the large size of its various anatomical parts, render it easy to deter- 
mine the position of its articular surfaces, and to accomplish its disarti- 
culation with the knife. 

There exists, therefore, no special necessity for determining what 
ought to he regarded as the key to this joint ; since the most inexperi- 
enced surgeon would scarcely fail, whatever mode of approach he 
might adopt. It is rather, then, for the purpose of rendering complete 
this series of observations, and because X have some useful suggestions 
to offer in relation to the details of the operation, that I make any 
iillusion to the anatomy of the joint. 
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The posterior ligament is composed of broad, firm, and decussaL 
fasciculi, which embrace the back of the joint closely. The anterior 
ligament is the ligamentum patellae, broad and strong, but resting 
loosely over the articulation, except when under the control of the 
quadriceps femoris ; its division does not, therefore, facilitate the 
separation of the joint surfaces except as it opens the way to other 
ligaments. The external lateral ligament is composed of two distinct 
fasciculi, both of which, arising from the outer tuberosity of the femur, 
back of the centre of the joint, are inserted into the head of the fibula; 
being attached to, and re-enforcing the capsule. The internal lateral 
ligament is composed of a single strong fasciculus, and is placed also 
nearer the posterior than the anterior face of the knee ; arising from 
the internal tuberosity of the femur and being inserted into the 
inner tuberosity and inner side of the shaft of the tibia. The cap- 
sular ligament is thin but strong, being reinforced by fibrous bands 
from the fascia lata and from the vasti ; but especially on the inner 
side does it receive increased support from these sources, insomuch 
that these broad and expanded fasciculi have been denominated the 
ligamentum accessorius. It will be observed now that a section of 
the internal lateral ligament alone will not open the joint, nor will 
a section of the accessory ligament and capsule alone open the joint ; 
but a section of both, including, of course, the capsule, will open it 
freely. In these conjoined ligaments, then, we find the key of the 
articulation. 

The crucial ligaments, anterior and posterior, are situated in the 
interior of the articulation, back of the centre, and are not reached 
until the disarticulation is more than half completed. 

First Step of the Operation. — The leg being flexed to a right angle 
with the thigh, make an oval tegumentary incision around the upper 
portion of the leg in accordance with the following rule : — Lay the 
upper face of the knife — single-edged amputating knife, with a six or 
seven inch blade — flat against the lower surface of both hamstrings, 
with its edge directed toward the back of the leg; and from this 
point proceed obliquely forwards, crossing the front of the leg about 
four inches below the patella, that is, about one inch below the tubercle 
of the tibia, and terminate the incision at the point of begiiming be- 
hind the knee. In case of a large limb it may be necessary to drop 
the line of incision one or even two inches lower in the front, so as to 
increase the length of the anterior flap. 

Second.— Dissect up the integuments, including all the fat and 
areolar tissue, and, in thin patients, including even the sub-tegumen- 
tary fascia; expose the lower margin of the patella, and divide the 
ligamentum patellae as near the patella as possible. Having entered 
the joint, carry the knife inwards, dividing in one continuous incision the 
capsule with its accessory ligament, the internal lateral ligaments and 
the internal hamstrings. Then divide in the same manner the outer 
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half of the capsule, the external lateral ligaments, and the outer 
hamstrings. The interarticular cartilages must remain attached to the 
tibia. 

Third. — Direct the assistant to flex the leg npon the thigh as far 
as possible, so as to bring into view the crucial ligaments ; divide these 
with the point of the knife, and cut slightly the posterior ligaments. 

Fourth. — Direct the assistant to place one hand behitid the knee and 
to draw the upper part of the leg forwards so as to open the joint pos- 
teriorly. Introduce the blade of the knife behind the head of the tibia, 
with its edge directed downwards in the plane of the shaft of the tibia; 
carry it in this direction two inches, then turn the edge directly back- 
wards toward the back of the leg and cut out. 

If the knife is made to pass directly through the soft parts, posterior- 
ly, in the direction of the articular surfaces, the popliteal artery will be 
60 drawn up and concealed in the upper angle of the wound that 
it will be difficult to seize it. Moreover, the directions which I have 
given for making the first incision, and which are necessary to insure 
a sufficient covering, imply the existence of a short posterior flap ; 
the commencement of the oval incision, on the back of the leg, 
below the hamstrings, being at least two inches below the head of the 
tibia. 

The question whether the patella should be removed in this amputa- 
tion has been much discussed. The advantage of not removing the 
patella consists solely in the fact that the quadriceps acts with more 
power when it is retained. On the other hand, in consequence of 
being retained, the anterior flap must be from one to two inches 
longer ; and this is rendered necessary for two reasons : first, because of 
the additional surface required to be covered ; and second, because the 
quadriceps retains its full power to act upon the tegumentary flap and 
to displace it upwards. 

If the patient is in good health, and the integuments which are to 
compose the flap are thi'ck, vascular, and in no way injured or diseased, 
and if the end of the femur is not very large, it may be proper to 
leave the patella in place ; but if opposite conditions obtain, or if, 
the flaps having been formed, it is found that they do not close easily 
and without force over the end of the femui-, then the patella should 
be removed. In cutting away the patella the surgeon needs to exercise 
some care to keep close to the bone, and not to remove or wound any 
portion of the adjacent soft parts. 

Experience has shown that it is not necessary to excise the 
cartilage of incrustation, since, after exposure, it undergoes rapidly 
certain pathological changes ; and flaps unite to exposed articular sur- 
faces almost as speedily as union is known to occur in other w-oimds. 
It only remains to tie the popliteal artery, and to close the wound 
by laying the long anterior flap over the end of the stump and seiiuring 
it in place. 
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It will be observed that I have described very nearly, in so far as the 
form of the first incision is concerned, the oval operation of JJaudeus; 
but I have modified all the incisions in several points ; and I have als^j 
attempted to render its description more precise than has been done in 
any of the treatises which profess to describe Baudens' mctbcjd, with- 
out which precision the results are likely to be very unfortunate, or at 
least unsatisfactory. 

Results. — Dr. Brinton, of Philadelphia, has collected the histories of 
164 cases of knee-joint amputations, in 111 of which recovery took 
place and 53 died, a mortality of 32^ per cent. Of 211 cases recorded in 
the oflice of the Surgeon- General U. S. A., 106 died, a fraction over 
one-half. Dr. Markoe, of this city, found in a record of 49 cases, 17 
deaths, giving a rate of mortality of 37 per cent. As usual, the 
reports of cases in civil practice give a much lower rate of mortality 
than the cases drawn from military records ; in part because the 
circumstances are more favorable, but also in part because in civil 
practice unsuccessful cases are much less likely to find a record. 

Amputations of the Thigh. 

Amputation of the Thigh in Continuity. — Most operators have 
preferred the flap method in amputations of the thigh in continuity. 

There are, however, many cases present- 
ed in which the cii'cular incisions possess 
an advantage. When the limb is very 
large, either in consequence of unusual 
muscular development, from an abund- 
ance of adipose tissue, or from serous in- 
filtrations, the pendulous masses formed 
by the flap method often give rise to ex- 
cessive suppm-ation and pyaemia ; but in 
thighs of moderate or average size the 
flaps generally d(^ well. 

When the flap method is chosen, la- 
teral flaps are to be preferred in the 
lower third of the fenuii-, on account of 
the insufliciency of muscular tissue upon 
the anterior and posterior aspects of the 
limb ; but in the upper and middle thirds 
anterior and posterior flaps furnish the 
best results, for the reason that when 
lateral flaps are made in these regions 

Amputation of Thigh in Lower Third. ^llC bonC is apt tO prOtrudc at the UppCr 

angle of the wound, and cause serious 
trouble. In amputations made through the upper third of the limb, 
tlic femoral artery must be controlfed by pressure made with the 
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thu mb ; one hand of the assistant grasping the trochanter, while the 
thumb rests upon the artery as it passes over the pubes, re-enforced by 
pressure made with the thumb of the opposite hand. In amputations 
of the middle or lower thirds, the tourniquet will be applied to the 
femoral artery in Scarpa's space. 

The double antero-posterior flap is most rapidly and conveniently made 
as follows: — The muscles and integument being lifted from the bono 
with the left hand, the heel of a long, straight, single-edged amputating 
kiiife is placed upon the front of the thigh, and while it is drawn from 
the heel to the point, an oval flap is made extending to the bone, and 
in length a little less than the semi-diameter of the limb. The point 
of the knife, then, without leaving the limb, is entered below the bone, 
and, being thrust to the opposite side, is carried downwards and toward 
the surface, forming a flap in length something more than the semi- 
diameter of the limb. The flaps being reversed, the muscles are 
detached thoroughly from the femur, and its section accomplished by 
the saw. When the arteries are secured and the wound closed, the 
stump should be laid upon a soft and slightly elevated inclined plane, 
80 as to relax the muscles upon the front and inner })ortions of the limb. 

Amputation at the Coxo-femoral Articulation — Hip joint. — 
The coxo-femoral articulation is enarthrodial, but its range of motion is 
considerably less than that of the shoulder-joint, owing to the greater 
depth of its socket, and to the fact that its capsular ligament, especially 
in front, has less relative length or redundancy. In fact, while the 
head of the humerus is retained in position chiefly by the surrounding 
muscles with their tendons, the head of the femur is retained in place 
ahnost exclusively by the elevated margins of the acetabulum and by 
Its ligaments, to which may be added, as in other articulations, the force 
of atmospheric pressure. 

The round ligament has no power to retain the femur in position, or 
to limit its motions, except in extreme abduction or adduction. The 
capsular ligament extending from the acetabular margins to the inter- 
trochanteric lines is thick and strong, especially above and in front. 
The ilio-femoral is also a remarkably strong band of fibres arising from 
the anterior inferior spinous process of the ilium, and which, as it de- 
scends obliquely forwards and downwards across the head and neck of 
the femur, attaches itself to the outer surface of the capsular ligament, 
and finally to the anterior inter-trochanteric line near the trochanter 
minor. It is, therefore, an accessory ligament to the capsular, designed 
to reinforce its anterior and inner wall. 

If the anterior and internal portion of the capsule be cut, together 
with the ilio-femoral ligament, and the thigh be forcibly abducted and 
throM'n backwards, a dislocation is effected with great ease. This 
portion of the capsule, with the ligament above named, constitute, 
therefore, the key to the joint. 

Simjle Antero-internal Flap Method. — A majority of practical sur- 
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geons have, I think, given the preference to some form of the flap 
amputation. It is preferred by Langenbeck, Guerin, Malgaigne; and 
during the late war most of our surgeons adopted this method in some 
of its modifications. Few surgeons, however, have ever made a suf- 
ficient number of hip-joint amputations upon the living subject, to have 
determined in this manner the relative merits of the different modes 
which have been recommended. In the single amputation at the hip- 
joint upon the living subject which I have had occasion to make, for 
special reasons a different method was chosen. Our appreciation of 
the different procedures must, therefore, be founded upon experiments 
made upon the cadaver ; of this source of information I have availed 
myself ; and, after having practised all the plans recommended many 
times, I have fully adopted the following modification of the anterior 
flap operation : — 

Fii-st. — Supposing it to be the right limb which is to be amputated, 
the patient is placed upon his back, with the right natis resting over the 

lower end of the table, on the side 
corresponding to the right side of the 
patient. 

The thigh is then slightly elevated 
(flexed), adducted moderately, and 
slightly rotated inward — this posi- 
tion having the effect of rendering 
the head of the femur less promi- 
nent, and, at the same time, of carry- 
ing the femoral vessels and the 
anterior crural nerve more forwards, 
so that the point of the knife can 
pass safely between the head of the 
bone and the vessels. 

A tourniquet being applied to 
the abdominal aorta, and the femo- 
ral artery being compressed by an 
assistant as it passes over the briiti 
of the pelvis, the operator, holding 
in his right hand a straight, single- 
Anatomy of Hip-joint, and guides for the Knife, edged amputating knife, having a 

twelve or fourteen inch blade, intro- 
duces its point just above, and one inch in front of the trochanter 
major, the edge of the knife being directed downwards, in the line of 
the axis of the limb. From this point the knife is made to penetrate 
transversely, and with a slight inclination backwards, so as to strike the 
head of the femur in its upper half and near the upper margin of the 
acetabulum. By inclining the point also, as directed, a little back- 
wards, the head of the femur will be struck rather upon its outer aspect, 
and not upon its most prominent and anterior aspect. The point of 
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the knife having entered the capsnle, and penetrated slightly the head 
of the femur, will be arrested ; the handle of the knife being carried 
toward the head of the patient, the point will descend over the head 
of the femur to the neck, cutting the capsule as it descends ; thrusting 
the point across the limb, it will penetrate in front of the neck, 
under the anterior portion of its capsule. Then elevating the handle 
ill the direction forwards, as much as the skin and fascia lata will per- 
mit, and at the same time inclining the handle toward the head of the 
patient, the point, under steady pressure, will continue to descend under 
the ilio-fe moral ligament, and the conjoined tendon of the psoas mag- 
niis and iliacus internus, and finally emerge well back and below the 
tuberosity of the ischium. 

With a sawing motion the surgeon enlarges the incision downwards 
along the front of the trochanter major and neck, until sufficient space 
is made to allow a second assistant to introduce the four fingers of each 
hand into the anterior and posterior wounds, and to seize the femoral 
vessels between his thumbs and fingers. The first assistant, pressing 
upon the vessels over the brim of the pelvis, must not withdraw his 
pressure until the second assistant has satisfied himself that he has 
them in his grasp. 

The surgeon then rapidly completes the section of the anterior flap. 



Fig. 164. 




Compression of the Femoral Artery in the Flap. 



3ing the edge of his knife a little to overcome the elevation of the 
:'hanter minor, and carrying it down close to the shaft of the femur 
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far enough to make a flap of from five to seven inches in k.ngth— nmie 
or less, according to the diameter of the limb — and finally bringing tlie 
edge of the knife to the surface obliquely. 

Second. — An assistant, grasping the knee and leg, rotates the thi<rh 
outwards, while he forcibly abducts and carries it backwards over the 
corner of the table and toward the floor. 

If, in the first step of the operation, the point of the knife has struck 
skilfully the capsule covering the head of the bone, the disarticulation 
may be accomplished by the manoeuvre just described. In otlier cases 
it will be necessary for the surgeon to apply the knife to the capsule, 
and for this purpose a large scalpel is the most convenient — dividing 
the capsule first transversely over the most projecting portion of the 
head, and then longitudinally in the direction of the axis of the neck ; 
extending this last incision well down upon the neck. The round 
ligament, if not already torn, is then to be cut. 

Third. — The disarticulation being effected, the centre of the ampu- 
tating knife is to be passed above the head of the bone, and the section 
of the parts posterior to the articulation completed by a sawing motion, 
the knife being made to emerge below in the gluteal fold. 

The arteries having been tied, the large anterior fiap is permitted to 
fall back, and is made fast with sutures and adhesive strips ; the whole 
being secured by a roller. 

Remarks. — If time is no element of consideration, no doubt the 
operation might be made with some less chance of haemorrhage by 
securing the femoral artery, just below Poupart's ligament, before com- 
mencing the amputation, as has been recommended by Valentine Mott, 
Delpecli, Blandin, and others. Larrey advised to tie both the artery 
and vein ; as a substitute for which procedure it might be proper to 
apply to one or both of these vessels a ligature of reserve, which could 
be removed when the operation was completed. 

The instructions given by Fergusson and others, to introduce the 
point of the knife " about midway between the trochanter major and 
the anterior superior spinous process of the ilium, keeping it rather 
nearer the latter than the former," and then " run it across," is unsafe. 
The point of the knife is in danger of passing above the head of the 
femur, and even of penetrating the belly and wounding the ihac arten' 
and vein ; and especially if we add to this error in introducing the knife 
the instructions given by Guerin, to carry the point of the knife a little 
upwards. This accident has actually happened with me in making the 
amputation upon the cadaver according to the rule given by Guerin. 
It will be seen, therefore, that I have modified this step of the operation. 
Certainly it may be awkward to dislocate if the operator strikes the 
capsule too low, but of the two evils this is much the least. 

In the final incision, if we cut from without, that is, from the surface, 
holding the point of the knife, at first, directed perpendicularly up- 
wards between the thighs, it will be found very inconvenient to bring 
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it downwards and outwards so as to sweep well around the thigh, on 
account of the proximity of the opposite thigh ; and the operator will 
be obliged, generally, to apply the knife two or three times to complete 
the section. All of this embarrassment is avoided w^ien this incision 
is commenced, as I have directed, from above the dislocated bone ; but 
greater care has now to be exercised, in completing the section, that 
the knife falls exactly into the gluteal fold, and neither above nor 
below this point. 

Results. — We are indebted to Dr. Otis, of the U. S. Army, for the 
most complete and critical analysis of all, or nearly all, the hip-joint 
amputations hitherto made for gunshot injuries, including also a sum- 
mary of the cases i-eported from civil practice.' 

Setting aside certain doubtful cases, the total number in military prac 
tice up to the period of the late civil war in this country was 108, and 
the recoveries 10, — a percentage of mortality of 91.66. It is claimed 
for but one of the successful operations that it was primary — a case re- 
ported by Larrey ; but the exact period at which the operation was made 
is somewhat doubtful. The operations made in civil practice present a 
much more favorable result ; since of 111 recorded cases, only 65 died, 
and 4:6 recovered, — a mortality of 58.56 per cent. It is very properly 
suggested by Dr. Otis, that this discrepancy in regard to the results ob- 
tained in military and civil practice may be in part due to the fact 
that in the latter case all the unfortunate cases have not been published. 
Of the cases published also in civil practice, the records are so scatter- 
ed that very many of them have probably not been collated ; and as an 
example I may mention a case of my own, which terminated fatally 
ou the eighth day, reported to the New York Pathological Society, 
September 26, 1866, and published with the transactions of the Society 
in The Medical Record of New York. This case does not appear in 
the enumeration made by Dr. Otis. 

During the war of the rebellion there were 53 amputations at the 
hip-joint performed on account of injuries inflicted by weapons, or of 
lesions consecutive thereto, of which 34 were performed in the Federal 
anny, and 19 in the army of the Confederates. Of the primary am- 
putations, including, according to the classification adopted by Dr. Otis, 
all made within the first twenty hours, there were 19 : 11 succumbed to 
the " direct shock of the operation, surviving from half an hour to ten 
hours" (and in this connection it is proper to remark that anaesthetics 
were probably employed in every case, although this fact is not stated) ; 
5 died between the second and tenth day; 2 were in good condition at 
two and six months, after which all trace of them is lost; and 1, the pa- 
tient operated upon by Dr. Shippen, was in excellent health at the end 



'Circular No. 7, War Department, Surg-eon-General's office, Washington, July 1, 
^^^"^ A Report on Amputations at the Ilip-joint in Military Surgery, by George A 
Otis, Assist. Surgeon and Brevet Lt.-Col. U. S. A. 
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of four years. This last-mentioned case may be given, therefore, as an 
undoubted example of recovery after a primary amputation at the hip. 
joint for gunshot injury ; and it is the only case of the 72 now upon record 
in regard to which no uncertainty or dispute i-emains. According to 
Dr. Otis's classification, the " intermediate" period exteuded from twentv 
hours to one month ; and belonging to this class there were 18 ampu- 
tations ; 5 died from the shock of the operation, and the remainder from 
surgical fever, prolonged suppuration, pyaemia, gangrene, and loss of 
blood. The secondary amputations (9 in all), were made between the 
forty-third day and three years after the receipt of the injury. Of 
these, 2 recovered and 7 died; 3 sank from the shock of the operation; 
2 from secondary lijeniorrhage, 1 from phthisis, and 1 from erysipelas. 
Of 7 re-amputations, 3 died and 4 recovered. 

The aortic compressor was employed in five of the cases above sum- 
marized ; in six the femoral artery was ligated, and in one the femoral 
vein was also included in the ligature, as a preliminary measure. The 
loss of blood was generally moderate. In two cases our surgeons 
adopted the circular method of amputation first proposed by Abernethy ; 
in three the mixed method of Le Drau was employed, c(msisting of oval 
tegumentary flaps and a circular incision of the muscles — a method 
much employed by the surgeons of Sherman's army in amputations 
of the thigh and leg in continuity. In one case the V-^liaped in- 
cision of Belmar was adopted. In all the remaining cases (44 in num- 
ber), some form of the single or double flap amputation was employed: 
namely, in 7 cases the two lateral flaps of Larrey ; in 10 cases the 
single antero-internal flap of Manse, Langenbeck, and others (Shippeu 
adopted this latter method in each of his three operations, including 
the primary already mentioned as successful) ; the remaining 27 were 
made, according to the reports, with antero-posterior flaps, but it is 
doubtful whether in most of these cases, inasmuch as the posterior flap 
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Extension of Flaps by Adhesive Plaster. — Hodgen. 



is usually described as " very short," the operation differed essentially 
from the single antero-internal flap operation. 

1 have thought it proper to introduce here a wood-cut illustrating a 
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mode of making extension upon the flaps by adhesive plaster, when, 
after amputation, the flaps retract or are destroyed by gangrene. 

Dr. A. II. Smith, U. S. A., first introduced this practice in the U. S. 
Hospital at Frederick City, Md. Subsequently the method was im- 
proved by "Weir, Barnes, Hodgen, and others. 



CHAPTEE XIX. 

EXCISIONS. 
Section 1. — General CoNsroERATioNS. 

Excision of bones, practised more or less from the earliest periods, 
has assumed its chief importance only within the last few years, and it 
may therefore be regarded as one of the improvements of modern sur- 

Excisions are naturally divided into operations made in continuity, 
or through the shafts of long bones ; operations in contiguity, or at the 
articulating surfaces ; and operations involving the removal of entire 
bones. These operations also, like amputations, may be immediate, 
primary, intermediate, or secondary. 

Immediate and primary operations are to be preferred in all recent 
injuries demanding excision. It happens, nevertheless, owing to inde- 
cision on the part of the surgeon, or to the existence of a rational doubt 
as to the proper course to pursue in the first instance, that these opera- 
tions are often delayed ; but rarely, if ever, ought excision to be prac- 
tised during the intermediate period ; and the longer the operation can 
be properly delayed in the secondary period, the better will be the 
result, not only on account of the less danger of inflammatory reactions 
when the system has become tolerant of the local disease, but especially 
because reproduction of bone is then more likely to be complete. 

Resection of joints for caries and other similar chronic affections, 
ought never to be made while the joint surfaces, or the adjacent tissues, 
are in a state of active inflammation. 

Children, and especially infants, exfoliate and extrude necrosed bone 
more rapidly than adults ; at these periods of life, therefore, excision 
can sometimes be properly deferred in the expectation that nature will 
speedily accomplish the cure ; when, also, in the case of children, 
through the interposition of an operation, or spontaneously, the dead 
bone is removed, the repair is usually rapid and often complete. In 
operations upon cliildren, and upon all persons who have not attahied 
their growth, it is desirable, if possible, to avoid the removal of an en- 
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tire epiphj'sis, since the longitudinal growth of bone is carried on chief, 
ly tlirongh the cartilage interposed between the shaft and the epiphysis, 
and its removal will in some measure retard its subsequent growth. 
According to the observations of Humphry, the two epipli^-ses of tlie 
long bones do not take an equal share in this process of development ; 
thus, for example, the upper epiphysis in the humerus and tibia, and 
the lower epiphysis in the femur and radius, are the most important in 
this regard. 

Osseous regeneration after sub-periosteal resection, especially when 
the periosteum is in a pathological condition, as for example when, in 
consequence of pre-existing periostitis, it is already in a state of hype;- 
semia, has been often observed. So long ago as 1850, as I shall men- 
tion more particularly in connection with excision of the phalanges of 
the fingers, I had seen under these conditions an entire phalanx re- 
produced. M. Oilier has, however, lately presented to the Academy 
of Sciences at Paris two examples of reproduction of the extremities 
of bones at the elbow-joint, including tuberosities and olecranon, veri- 
fied in the autopsy. M. Willi^me has also reported one example of a 
similar reproduction after a primary resection at the elbow-joint, bnt 
which has only been verified by an examination of the limb during the 
life of the patient and four years after the resection. Recently, after 
a Syme's amputation, made for the removal of a diseased foot, I have 
found a large portion of the os calcis reproduced in the flap. 

Oilier has observed that the osseous reproductive properties of the 
periosteum are greater in the case of the long than of the short bones ; 
that the forms of joints are better preserved after sub-periosteal sec- 
tion; that the chances of subsequent shortening of the limbs are thns 
diminished, and finally that the danger to life is less than when the 
periosteum is removed with the bones. This latter proposition, it is 
proper to say, is supported mainly by observations made upon the 
lower classes of animals. 

Conditions demanding Excision. 

In general it may be said of excisions of bones or of joints, as has 
already been said of amputations, that they are admissible only as a last 
resort, when all other measures have failed, or promise to fail, in accom- 
plishing a cure. They hold the same relations to therapeutics and tn 
mechanical appliances as do amputations, for which latter they are 
regarded as substitutes. Wlienever the question of the necessity of 
fimputation arises in any given case, the further question may also be 
considered, whether excision may not be substituted, and a mutilated 
but somewhat useful limb be preserved. There are many conditions in 
which the substitute will be promptly rejected, as for example in all 
cases of malignant diseases involving the bones, and in a large class 
of extensive injuries involving important blood-vessels, nerves, and 
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lionv structures; but conditions M-ill often be presented, especially in 
the "case of certain joints, in which the propriety of excision will be 
manifest, as for example in certain recent injuries, or in caries or 
necrosis involving articulations, but limited to the neighborhood of 
the ioints. The conditions demanding excision will, however, be more 
])ai-ticalarly considered in connection with the regions in which the 
operations are required. 

Instruments required in Excision. 

The operations of excision are exceedingly varied and often com- 
plicated, St) that the number and character of the instruments to be 
employed must be determined in a great measure by the nature and sit- 



Fig. 166. Fig. 169. Fig. ITO. 




Bone oiilterB, The author's Serrated Bone-cutter. Lees The author's Bone-forceps, 

than one-third of the actual size. Half the actual size. 



nation of the lesion, and by other circumstances connected with the 
i^ase. There are a few instruments, however, not usually found in 
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operating-cases, which are so generally useful or necessary that it will 
be proper to mention them ; such for example as metallic retractors • 
a variety of straight and curved bone-cutters ; steel chisels and gonges • 
a metallic hammer ; strong forceps for holding the bone ; a cartilage 



Fig. 171. 



Fig. 172. 



Fig. 173. 



Narrow, straiglit Saw. Movable-back 
Saw. 



Fig. 175. 





Symanowsky's Saw. 
Fig. 174. 




Handle of Symanowsky's Saw, 



Chain Saw. 



knife ; a narrow straight saw, or a saw with a movable back; a Sy- 
manowsky saw; a chain-saw, with Tiemann'a rotating handles; an 
instrument for passing the chain-saw; bone-drills; trephines; a pen- 
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osteal elevator, or periostotome. The periostotome represented in the 
accompanying wood-cut, one-half its actual size, is preferable to any 
wliicli I have seen. Those which are smaller, and which have two 



Fig. 176. 




Periostotome. 



cutting extremities with the handle in the middle, are liable to the 
objection that they cannot be grasped so firmly, and the end of the 
instrument is apt to press painfully upon the hand of the operator. 

The " serrated bone-cutter," represented above, was devised for the 
especial purpose of cutting large bones. The ordinary bone-cuttei-s 
sometimes penetrate the outer laraellse of the bony structure with diffi- 
culty, and the great force required to accomplish this causes fissures and 
comminution of the fragment remaining. It is true, however, that we 
seldom have occasion to apply the bone-cutter to large bones which are 
not previously softened by inflammation or caries, but even under these 
circumstances the same accidents are liable to occur. The sharp points 



Fig. 177. 




Modified Liston's Forceps. Three-quarters of actual size. 



of the serrated instrument penetrate easily, and experience has proven 
that by its use crushing and fissures are, in a great measure, avoided. 
To increase its efficiency the instrument is made fourteen inches in 
length, so that it may have the advantage of a long lever. The un- 
usual size and weight of the instrument have, also, made it necessary 
to give abrupt curves to the proximal ends of the handle, by which it 
may be suspended perpendicularly over the hands in cutting. 

Although it is somewhat out of place, I desire to call attention to an 
improvement upon Mr. Liston's artery forceps which has been made by 
Mr. Tiemann at my suggestion. A serrated surface has been placed 
I'ack of the small teeth at the extremity, by which the hold upon the 
artery is made more secure. The instrument is also lighter, and its 
•Jistal extremity more abrupt than those kiiQwn here as Liston's forceps. 
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Section 2. — Special Excisions. 

Excisions of the Upper Eztremities. 

Excisions performed upon the upper extremities, whether in con- 
tinuity or contiguity, have presented the most satisfactory and encour- 
aging results. It must not be forgotten, however, that the results of 
amputations in the upper, contrast favorably with the results of am- 
putations in the lower extremities ; and that, without resorting to 
either excision or amputation, remarkably good results are sometimes 
obtained in the case of the upper extremities, after the most terrible 
accidents. 

Excision of the Phalanges of the Hands. — Excision of the last 
phalanx entire is frequently rendered necessary in consequence of a 
felon ; and in some cases of onychia osteosa, where the periosteum haa 
been preserved, the phalanx has been reproduced. One example of 
this tind is reported in the Buffalo Medical Journal for May, 1850, iji 
which, a few months after I had removed the bone entire, it was found 
to be reproduced of nearly its original size and shape, and with the 
motions of the joint unimpaired. Since then a number of similar 
examples have been recorded by surgeons. 

Removal of any considerable portion of the first or second phalanges 
in continuity usually results in a fibrous or ligamentous union, and the 
finger is rendered useless. Excision is not, therefore, here — except 
perhaps for the removal of a small spiculum of bone — a proper substi- 
tute for amputation ; but I have met with examples of compound 
dislocations of the metacarpo-phalangeal articulations of the thumb, 
and with old, unreduced dislocations of this joint, in which excision 
of the projecting articular extremity has relieved the deformity and 
left a very useful member. The incisions for operations in contigiuty 
should be made upon the latero-dorsal aspect, and, as far as possible, 
the attachments of the tendons should be respected. 

Excision of the Metacarpal Bones. — Either one of the meta- 
carpal bones may be removed entire or in part, without amputation of 
the corresponding finger, and the value of the finger in a great measure 
be retained. In the case of the thumb or index-finger, the incision 
should be made upon the radio dorsal margin; but in the case of the 
little finger, upon the ulno-dorsal margin. In operations upon the 
metacarpal bones of the second and third fingers, the incisions may be 
made upon any part of the dorsal surface, but the tendons must be 
carefully avoided. 

When an entire metacarpal bone is to be removed, it must first be 
divided in its shaft by the chain-saw or bone-cutter. It is often found 
difficult, when excision is to be practised upon the metacarpal bones 
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pertaining to the second and third fingers, to introduce the chain-saw, 
and in this case, especially, the bone-cutter will have the preference. 
Whenever it is possible to do so, the distal extremity articulating with 
the corresponding phalanx should be preserved. 



Fig. 179. 




Section of Second Metacarpal Bone, with Disarticulation after Section of the Bone. 

Bone-cuttcr. 



Excision of the Carpal Bones. — In cases of caries, and also in 
recent gunshot injuries, I have often removed one or more of these 
bones with excellent results ; but it is doubtful whether it is ever worth 
while to attempt to remove the whole or a large poi-tion of them. I 
have done so in one instance ; but the operation was exceedingly difii- 
ciilt, more or less of the tendons had to be cut, and eventually amputa- 
tion became necessary. In case of the operation being undertaken, the 
bones should be approached from the dorsal surface, and the tendons, 
especially those attached to the thumb, should be respected as far as 
possible. The relations, also, of the radial and ulnar arteries to the 
carpus, on the outer and inner margins of the palmar aspect of the 
wrist, must not be forgotten. Mr. Lister, of Edinburgh, has made the 
operation fifteen times, and has given very minute directions as to the 
mode of procedure; but my conviction remains so strong that the 
operation is inexpedient, I shall omit to reproduce them. 

Excision of the Radius and Ulna.— Both the radius and ulna, 
^vhen necrosed, have been removed singly, and useful arms have been 
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preserved. In some cases wliere care has been taken to preserve tlie 
periosteum, or wliere an involucrum had ah-eady in part formed prior 
to the operation, a considerable reproduction of bone has ensued. In 
making an operation of this kind, the brachial artery should be com- 
pressed by an assistant ; and the incision should extend the whole length 
of the radio-dorsal or ulno-dorsal margins of the forearm. Disai-ticu- 
lation will be greatly facilitated by first dividing the bone through 
its shaft with the saw or bone-cutter. 

Excision of a portion of the shaft of one or the other of these bones, 
for necrosis or other diseases, is often required ; but in the case of a 
comminuted fracture of one bone of the forearm from any cause what- 
ever, it must be borne in mind that excision of even a small portion of 
the entire diameter of the bone is pretty certain to result in non-union. 
It will be far better, therefore, to allow the fragments to remain, and to 
thus offer a chance for a deformed union, than to take the risk of no 
union at all. I have observed, also, that when a portion of the ulna is 
lost, and no bony union takes place, the head of the radius is very 
liable eventually to become displaced ; or, if it is a portion of the radius 
which is lost, the lower end of the ulna sooner or later is thrust in- 
wards and downwards. When both bones are broken, and the forearm 
is allowed to shorten upon itself, the danger of non-union is much less, 
and fragments may be removed more freely. 

Excision at the Radio-carpal Articulation — Wrist-joint.— 
Excisions of the lower end of the radius alone, when not accompanied 
with a fracture and shortening of the ulna, invariably result in more or 
less deflection of the hand to the radial side. I have seen it turned in 
this direction to nearly a right angle. If, therefore, excision of the 
lower end of the radius is practised, and the ulna is not broken and 
overlapped, it will be advisable to remove at the same time an equal 
portion of the lower end of the ulna. In the single case in which I 
have adopted this practice, the subsequent inflammation and suppuration 
were moderate, the hand was restored, occupying its normal position, 
with good motion at the wrist-joint, and a useful amount of motion in 
the fingers. The great value of a thorough excision of both bones in 
this class of cases, as a means of insuring complete relaxation of the 
muscles, and of preventing subsequent inflammation, will be found 
fully explained and illustrated by cases in my treatise on Fractures and 
Dislocations, in the chapter entitled " Compound Dislocations of the 
Long Bones," 

Excision at the Ulno-humeral Articulation— Elbow-joint.— 

Excision of the elbow-joint may be required in compound comminuted 
fractures involving the joint, and especially when caused by bullets; in 
compound dislocations ; in chronic ulceration, caries and necrosis, or 
for the relief of bony anchylosis. 

The operation is, in most cases, sufliciently simple and easy of exe- 
cution, and may be practised by any surgeon competent to make an 
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amputation. It does not necessarily involve the destruction of a single 
important blood-vessel or nerve, and in some instances the attachments 
of very few muscles are lost. In the case of fractures, where the bones 
are only slightly broken, although the joint may be freely laid open, a 
useful limb is often obtained by rest, and a judicious employment of 
splints. If the comminution is extensive, and at the same time the 
brachial artery is wounded, or both the median and ulnar nerves are 
torn, amputation is the only proper resort ; but if, while extensive com- 
minution exists, there is no injury to this artery, or to more than one of 
tlie principal nerves, then excision must be preferred. Excision made 
for recent fractures is in general more difficult, and demands, for the 
complete removal of the fragments, more free incisions than excision 
made for the removal of necrosed or carious bone ; for the reason that 
the periosteum, with the ligaments, retain their natural attachments to the 
bone, and are sometimes with difficulty separated. In such cases, there- 
fore, I have preferred the H -shaped incision, inasmuch as this form 
gi' es a more free access to the joint than any other which has been 
suggested. The mode of procedure will be as follows : — 

Upon the dorsal aspect of the limb an incision is made along the 
radial margin, extending from a point one inch and a half above the 
articulation to about the same distance below ; upon the uhiar margin, 
but to the radial side of the ulnar nerve as it passes behind the inner 
condyle, a similar incision is made of equal extent ; the two are 
then united by a transverse incision over the centre of the olecranon 
process. The two quadrilateral flaps are now dissected up, the triceps 
severed from its attachment to the olecranon, and the joint more com- 
pletely exposed by bending the arm to a right angle. In the subse- 
quent steps of the operation the surgeon will be governed by the cir- 
cumstances of the case, only that he will bear in mind two important 
principles, namely — not to wound or injure the ulnar nerve, and to 
exsect as little of the bones as possible. In some cases the ulnar nerve 
is already torn, or severely injured; if completely divided by the original 
injury, of course no attention need be paid to it ; but if it has been 
exposed and lacerated it will be better to divide it at once wdth the 
knife. I have seen the omission to do this entail great suffe^'ing, and 
eventually permanent contraction of the hand and fiiigers. In most 
cases, however, this nerve has suffered no previous harm, and then great 
care nmst be taken to keep the knife close to the bone, and lift it from 
its situation without inflicting upon it any injury. Ordinarily it lies so 
embedded in the surrounding tissues that this will be accomplished 
without bringing it into view. In case it is found necessary to remove 
the lower end of the humerus above the condyles, it will be most con- 
venient to employ the chain-saw ; but ablation to this extent is apt to 
leave the elbow loose and preternaturally flexible, and if possible the 
excision should be more limited ; we shall then accomplish our purpose 
best by dividing first the lateral ligaments, and, after exposing the lower 
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end of the humerus, completely excising the bone with a common saw. 
When the olecranon process interferes with this procedure, it imy \n' 
first removed by the saw or bone-cutter. In excising the ulna we must 
respect the attachment of the brachialis anticus, whenever it is practi- 
cable to do so ; and in the same manner we sliould, if possible, preserve 
the attachment of the biceps to the radius, since upon these two muscles 
depends in a great measure the future usefulness of the limb. 

The operation being completed and the wounds closed, the arm should 
be placed in a well-padded metallic support, and in a nearly straight 
position. We employ for this purpose, at Bellevue Hospital, a gutter 
made of tin or zinc, and furnished with short legs so that it may rest 
easily and at a proper plane of elevation upon the bed. 

WTien the swelling has subsided, and the suppuration has abated, 
moderate flexion is employed at each dressing, and the angle of the sup- 
port is gradually changed, until the arm has been brought to a right, or 
even an acute angle, so as to insure sufficient length and freedom to the 
ligamentous joint. 

When excision at the elbow-joint is performed for compound dislo- 
cation, it is in general only necessary to remove with the saw the pro- 
jecting bone. No dissection is usually required. The subsequent 
management will be the same as in the preceding case, and the best 
results are often obtained. 

Excision practised for chronic disease of the joint does not demand 
so large an opening usually as 

I have recommended in frac- Fig. iso. 

tures ; and the single vertical 
incision, made along the centre 
of the dorsal aspect of the hmb, 
will suffice. We must again 
limit ourselves to the removal 
of only that which is diseased, 
and, as far as practicable, pre- 
serve the attachments of mus- 
cles; but if it becomes necessary 
to remove any portion of the 
shaft of the ulna, an equal portion of the radius must be removed also, 
to preserve the balance and symmetry of the joint. A removal of the 
head of the radius does not so imperatively demand excision of the 
ulna. 

Finally, both excision and simple division of the bone is sometimes 
practised at this joint for the relief of bony anchylosis. 

In case the elbow is bent at a right angle, and it is proposed to give 
motion, a V-shaped piece must be removed at a point corresponding 
to the articulation, the base of which is posterior ; but if the arm is 
anchylosed in a straight position, simple transverse section of the bone 
with a saw is sufficient. 




Excision of Elbow- joint by Single Incision. 
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J. Rhea Barton, of Philadelphia, was the first to perform excision 
for anchylosis ; the operation having been made on a physician 
having angular anchylosis of the knee-joint, on the 27th of May, 1835. 
He was the first also to practise simple division of the bone for anchy- 
losis. In this latter case the anchylosis was at the hip-joint, and the 
operation was made in 1827. 

Results of Excision at the Elbow-joint. — Partial returns from the 
Surgeon-General's ofiice at Washington, give 315 cases of excision at 
the elbow-joint, and in 286 cases the results are ascertained ; 62 termi- 
nated fatally, and of the remainder, 16 subsequently required amputa- 
tion. A fraction less than one-third were, therefore, unsuccessful ; and 
the mortality was 21.67 per cent. In order to form a correct estimate 
of the value of this operation, it must be considered in the light of an 
alternative, or of a substitute for amputation at the elbow-joint, or for 
amputation of the shaft of the humerus in continuity. The incomplete 
returns from Washington furnish 19 amputations at the elbow, and no 
deaths. But in most cases excision is here only the alternative for 
amputation of the humerus in continuity. Of these latter, of 1,949 cases 
recorded in the Surgeon-General's ofiice, the results of which have been 
ascertained, 1,535 recovered ; and 1,014 of these have been furnished 
with artificial arms. 

A comparison of the results of the three alternative operations, 
drawn from the United States Army records, is therefore unfavorable 
to excisions at this joint in gunshot injuries. This result is opposed 
to the experience of the Crimean and Schleswig-llolstein wars, and 
Dr. Otis believes it will be modified when the statistics are completed. 
In my own experience, and in the experience of most surgeons, the 
operation has proved more successful ; and in very many cases, espe- 
cially when the operation has been made for chronic disease of the 
joints, the patients have retained almost complete use of the hand and 
arm. 

Excision of the Humerus in Continuity. — A few fortunate 
examples in which excision of considerable portions of the shaft of the 
humerus have resulted in bony union, do not authorize a well-grounded 
hope that it will generally occur, or a repetition of the practice, except 
as a last alternative. The humerus is, of all bones in the body, that 
which most often refuses to unite after simple fracture ; but when, in 
a case of comminuted and compound fracture, any considerable portion, 
or even a very small portion of the shaft is removed, the danger of non- 
union is greatly increased. It is better, therefore, as a rule, that the 
fragments should remain and the limb be permitted to unite with 
deformity, rather than that the risks of non-union should be incurred. 
In case, however, it is believed to be necessary to excise some portion, 
or to remove fragments which comprise the whole thickness of the 
shaft, the ends ought to be brought into contact by wire sutures, and 
perfect quie+ude subsequently maintained with carefully constructed 
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splints of gntta-percha, made of sufficient length to extend from the 
shoulder to the hand. 

Excision at the Hiimero-seapular Articulation — Shoulder-joint. 

It may become necessary to remove a greater or less portion of the 

head of the humerus, on account of caries or necrosis, in gunshot frac- 
tures and in compound dislocations involving this joint. 

Inflammation of the shoulder-joint may terminate in fibrous or bony 
anchylosis ; but in strumous habits, caries of the head of the humerus is 
a not uncommon result. In most cases of this latter class the glenoid 
cavity and the acromion process are not involved. 

Excision of the head of the humerus, when practised for caries or 
for necrosis, is generally not difficult, and may be made through a 

single longitudinal incision. The knife, 
entered at a point close upon the acromion 
process in front, and about one inch outwards 
from the coracoid process, is carried down- 
wards four or five inches, the incision reach- 
ing everywhere to the bone. The long 
head of the biceps may now be drawn aside, 
or, if required, it may be severed, the inser- 
tions of the rotator muscles divided, the 
capsule opened, and the head of the hu- 
merus disarticulated, provided it remains at- 
tached to the shaft, by elevating the bone 
and carrying the elbow across the body. The 
section of the head or neck can now be easily 
made with a common saw. When, for any 
reason, the surgeon prefers to divide the 
bone before the disarticulation is effected, 
the chain-saw must be employed. In most cases of necrosis it is only 
necessary to expose the bone, and then remove the sequestrum with 
the forceps. 

In gunshot or other comminuted fractures of the head of the 
humerus, excision made as a primary operation is more difficult than 
in the cases above described ; the haemorrhage is ordinarily more pro- 
fuse, and a more free incision is usually required. 

It will be necessary, then, to make an oval or a V-shaped incision, so as 
to form a flap having its base directed upwards. By these methods we 
divide more or less completely the deltoid muscle, and the utility of 
the arm is thereby measurably diminished, but not to the extent we 
might have naturally anticipated. 

In all cases the surgeon will preserve, if possible, the attachments of 
the long heads of the biceps and of the triceps, which are inserted re- 
spectively into the upper and lower margins of the glenoid cavity. He 
will also remove as little of the shaft of the humerus as pos.sible, desir- 
ing especially to preserve all the insertions below the surgical neck. 




Excision of the Head of Humeras by 
the Longitudinal Incision. 
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I have often noticed upon the field men moving from one ambulance 
to another, after recent excisions of the head of the humerus, with their 
arms supported by right-angled splints, the dressings loose, and saturat- 
ed with pus. It is much better, in field practice, and quite as well in 
hospital and private practice, to close these wounds with adhesive plas- 
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Excision of the Head of the Humerus by the Oval Method. 



ters, or simple dressings, and leave them in all other respects unsupported 
and uncovered, only sustaining the arm in a sling. I wish to add, also, 
that rather than to crowd the lower fragment upwards toward the 
shoulder, it is better for the first week or two to allow it to fall easily 
downwards ; and for this reason the sling should pass under the wrist, 
and not under the elbow-joint. If the elbow is much lifted, the upper 
end of the bone is liable to be tilted and thrust against, or through the 
flesh. At a later day, however, it becomes very important to lift the 
exsected bone toward the socket, in order to insure a short ligamentous 
union between the glenoid cavity xmd the humerus. 

In a case of compound dislocation of the head of the humerus, an 
accident which is exceedingly rare, but of which I have witnessed one 
example into the axilla, it would, in my opinion, greatly increase the 
chances of recovery, if, before reduction, the head and a portion of the 
neck of the humerus were excised. By this procedure we should re- 
lax the muscles of the arm and remove one of the most active causes of 
intlannnation. 

Results of Excision of the Head of the Humerus.— It is in the 

shoulder and elbow joints that excision lias achieved its greatest 
triumphs. In many cases where I have removed only the head of the 
humerus, with a small portion of the neck, the arm has been nearly or 
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quite as useful as it was before. If the excisiou extends below the 
insertion of the pectoralis major and latissiinns dorsi, some artificial 
support is usually required to give firmness and to restore tlie natural 
functions of the limb. Exceptions no doubt may bo found, and one 
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Result after excision of one-third of the Upper End of the Humerus. Circular No. 6, 1865. 

example is cited in Circular No. 6, in which, after a removal of the up- 
per third, a very useful limb was obtained ; but such exceptions, accord- 
ing to my experience, are rare, and surgeons must not draw from these 
exceptional cases a conclusion that, the head and neck of the humerus 
being shattered, it is a matter of little consequence whether they divide 
the bone an inch or more lower down. It is quite probable, however, 
that in case three or four inches of the shaft of the humerus, reaching 
upwards to the neck, had to be removed, it would be better to remove 
the head and neck also, inasmuch as non-union in the continuity, which 
is almost inevitable in case a large portion of the shaft is removed, is 
more certain to maim the limb, than is the total loss of bone between 
the point of section and the glenoid cavity. In this latter case, if the 
union is obtained fortunately by a pretty short ligament, the functions 
of the limb will be but little impaired. 

Of 675 cases recorded in the Medical Bureau at Washington, 165 
died, 343 recovered, and 57 are undetermined, giving a ratio of mortality 
of 32.48 per cent. ; which is less than in the amputations made at the 
shoulder-joint, the latter being 39.24. In the primary cases of exci- 
sion, the ratio of mortality was only 23.3 per cent., while in the secondary 
cases it was 38.59. 

Excision of the Scapula— Langenbeck was the first, in 1855, to 
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remove the entire scapula without amputation of the arm. He remov- 
ed also at tlie same time a portion of the clavicle. Mr. Syme repeated 
the operation in 1856. The total number of excisions of the entire 
scapula without amputation up to 1868, when Dr. Stephen Eogers of 
this city made his excellent resume of the subject, was nine, including 
the operation made by himself." In neither of these cases did death 
result as a consequence of the operation. In the January number of 
the New York Medical Journal for 1869, my own case of excision is 
added, making in all 10 cases. Dr. Kogers has also added 5 others in 
which almost the entire bone was removed. 

In the case reported by myself to the New York Pathological 
Society, the operation was made for necrosis, resulting from a gun- 
shot injuiy, February, 1866. The patient recovered with a very 
useful arm. Two months after the operation there was no observable 
reproduction of bone, although most of the periosteum had been care- 
fully preserved. 

Excisions of the Lower Extremities. 

Excision of the Toes. — In general, amputation of the phalanges of 
the toes is to be preferred to excision. I have in a few cases, however, 
made excision of the last phalanx of the great toe in cases of onychia ma- 
ligna, removing at the same time the nail with its matrix. 

Excision of the Metatarsal Bones. — It is equally true of these 
bones as of the phalanges of the toes, that excision cannot often be 
practised advantageously. Most of the diseases or injuries demanding 
the removal of one or more of these bones, necessitate also the removal 
of the corresponding toe or toes. Whenever exceptions occur, the sur- 
geon will adopt such a mode of procedure as the circumstances of the 
f;ase may indicate. 

Excision of the Tarsal Bones. — Excisions of these bones may be- 
come necessary on account of caries, necrosis, compound fractures, com- 
pound dislocations, and occasionally from other causes. 

Necrosis of the larger tarsal bones is of rare occurrence ; but caries 
is not unfrequent, especially in persons of strumous and tuberculous 
habits. The primary affection inducing caries may be in the bones 
themselves or in the articulations ; but, wherever it originates, the ar- 
ticulations in the one case, and the bones in the other, are prone to 
become secondarily implicated. The tarsal bones most subject to caries 
are the calcaneum, astragalus, scaphoid, and cuboid. I have met with 
necrosis most often in the cuneiform bones, ensuing usually upon gun- 
sliot and other injuries of the lower portion of the foot, and as a con- 
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eeqnence of the extension of inflammation with suppuration along their 
common synovial snrfaces. 

The anatomy of the synovial sacs of the tarsal articulations will ex- 
plain the limitation of primary disease in the case of certain tarsal 
bones, and its tendency to extend in the case of certain other tarsal 
bones. 

There are four distinct synovial sacs composing the tarsal articula- 
tions, namely ; first, the posterior calcaneo-astragaloid ; second, the 
anterior calcaneo-astragaloid, and the astragalo-scaphoid ; third, the 
calcaneo-cuboid ; and fourth, a synovial sac which is continuous be- 



Fig. 184 




Anatomy of Tarsal Synovial Sacs. 



tween the scaphoid and three cuneifoi-m, between the cuneiform indi- 
vidually, between the external cuneiform and the cuboid, and between 
the middle and external cuneiform on the one hand, and the corre- 
sponding metatarsal bones on the other. More or less, also, this latter 
cavity is prolonged between certain metatarsal bones. 

We shall observe, therefore, that disease of the first synovial sac is lia- 
ble only to implicate the astragalus and calcaneum posteriorly ; disease 
of the second may directly involve the anterior portions of the asti-aga- 
lus, calcaneum, and the scaplK)id ; disease of the third is likely to be 
limited to the calcaneum and cuboid ; while disease of the fourth mav 
rapidly and consecutively involve the cuneiform, cuboid, scaphoid, 
and even the metatarsal bones. 

But primary disease of each individual bone is propagated chiefly to 
other bones through these synovial membranes ; consequently disease 
of the calcaneum and of the astragalus is often limited to the bone in 
which it originated, while disease of either of the other bones extends, 
in most cases, to several or all of those with which its synovial sac is 
connected. 
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This statement, however, does not apply so rigorously to the astraga 
lu8 as to the calcaneura, inasmuch as primary disease of the astragalus 
i8 much more liable to extend and involve other bones, than primary 
disease of the calcaneura — a fact which its anatomical connections, es- 
tabhshed through its synovial membranes, does not completely explain. 

Caries of the calcaneura is often arrested by a careful reraoval of the 
carious and softened portions, without resort to complete exsection. For 
this purpose we employ the gouge ; and the surgeon should bear in mind 
that it is better to remove a large portion, or, if it were possible, the 
whole of the interior of the bone, so as to leave nothing but a shell, 
rather than to exsect the entire bone, for the reasons that the calca- 
neura is essential to the support of the body, and when removed entire, 
important tendinous and aponeurotic attachments are disturbed. More- 
over, tlie cavity created by removal of the interior is soon occupied by a 
firm cellulo-fibrous tissue, and possibly in some cases by bone, so that 
the utility of the limb is but little if at all impaired. The same remarks 
ap]ily to caries of either of the other large tarsal bones ; but the exam- 
ples in which the disease is sufficiently limited to warrant the adoption 
of this method are, in the case of these bones, less frequent. 

Before having resort to complete excision on account of caries of 
either of the tarsal bones, among other alternative expedients, it is espe- 
cially proper to consider whether an arrest of the malady may not be 
accomplished by the seton. It is only a few months since that I was 
called some distance, for the purpose of amputating the foot, or of prac- 
tising excision, in what seemed to be an incurable caries of several of 
the tarsal bones. An exploration made under the influence of ether 
encouraged me to hope that a favorable result might be obtained by 
the seton. Accordingly a large drainage tube was carried through the 
tarsus, from side to side, and at this moment the cure, with bony 
anchylosis, is complete. Similar examples are constantly coming under 
my notice. Oakum, first introduced by Dr. Sayre, of Bellevue, answers 
the purpose of a seton, so far as drainage is concerned, quite as well as 
the drainage tube. 

By one of these several alternatives, the seton, gouging, and excision, 
we are now able to save the limb in many cases where amputation was, 
not many years ago, too indiscriminately practised. This is properly 
deemed a great advance in conservative surgery ; but there is some 
clanger that in its application to tliis complicated series of articulations 
and easily disorganized bones, conservatism may be carried too far, or 
that the proper meaning and application of this term may be misunder- 
stood. Conservatism does not consist in attempting to save a limb or a 
portion of a limb, at the risk of life. If, by this attempt, life is ex- 
posed to a single additional peril, conservatism demands that the limb 
should be sacrificed. I am certain that I have seen some lives lost by 
the injury or the delay caused by the seton, and by excision, in cases 
of tarsal caries, which might have been saved by amputation. 
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Much judgment must therefore be exercised in the adoption of thp 
alternatives which surgery offers ; and if any advice can be given in 
this place, it must be embraced in the general statement that extensive 
or progressive disease of the tarsal bones, concurring with nnich consti- 
tutional disturbance, or with anaemia, or a highly strumous diatliesis, are 
indications for amputation, rather than for either of the remaining sur- 
gical alternatives. While if, on the other hand, the malady is limited, 
or nearly stationary, and the condition of the general system is nc' 
greatly disturbed, some of the expedients named may properly be sub- 
stituted for amputation. Nor must it be forgotten that with striimons 
children, rest alone, with proper hygienic measures, is often competent 
to effect a cure, without the interposition of any strictly surgical ex- 
pedient. 

Excision of the Calcaneuiti. — There is no practical difficulty in 
approaching the calcaneum, and accomplishing its disarticulation, 
through incisions made upon the sole of the foot ; but, as Mr. Erichsen 
has stated, this method leaves a sensitive cicatrix upon the part which 
is to bear the weight of the body, and for this reason it is better to 
adopt the procedure which this excellent surgeon has devised, and by 
which a wound of the sole of the foot is avoided. 

The patient lying upon his face, a horseshoe incision is carried from 
a little in front of the calcaneo-cuboid articulation, round the heel, 
along the sides of the foot, to a corresponding point upon the opposite 
side. The flap thus formed is dissected up close to the bone. The inci- 
sion is then extended upwards along the median line posteriorly about 
two inches; the tendoAchillis is detached, and the dissection continued 
over the top of the bone, the capsule of the calcaneo-astragaloid articu- 
lation is opened, and the interosseous ligaments divided. The calcaneo- 
cuboid articulation is now entered and the disarticulation completed. 



Fig. 185. 




Excision of the Calcanenm. 



Excision of the Astragalus.— Excision of this bone is most often 
practised after compound dislocation, when its presence excites great 
irritation, or necrosis has ensued. Its removal for caries is much more 
difficult, and is seldom practised. Nevertheless, if the disease limits 
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itself to this bone alone, or if only the head is involved, complete or 
partial excision is sometimes proper ; the result being in some cases a 
very useful foot, with only a little shortening of the leg. 

Incisions must be made upon the dorsal surface of the foot, and 
rather upon its outer aspect ; the form and size of which will be deter- 
mined by the circumstances of the case. As far as possible the tendons 
must be respected. The neck of the bone being exposed, is to be di- 
vided with the bone-cutter, and the disarticulation may now be effected 
by the aid of the knife and strong forceps. 

Excision of the Scaphoid. — Primary disease of this bone, as of 
the astragalus, is exceedingly prone to become diffused, and it is seldom 
therefore that the malady is presented in a sufficiently stationary form 
to warrant exsection. The rules of procedure will, in such a case, be 
determined by the anatomy and relation of the structure involved. 
For the reasons which have been given, it will be advisable to substitute 
gouging, or even the seton, for complete excision, whenever it is practi- 
cable. 

Excision of the Cuboid. — If a caries is limited to a portion only of 
this bone, as is rarely the case, it may be arrested perhaps by a judicious 
use of the gouge. In case complete excision is demanded it will some- 
times be deemed advisable to remove also the little toe and its corre- 
sponding metatarsal bone. 

Excision of the Cuneiform Bones. — I have seen no examples of 
caries of these bones which would justify excision ; when necrosed, 
also, the adjacent bones are in most cases so much involved as to render 
amputation necessary, but occasionally I have removed necrosed frag- 
ments after gunshot and other comminuted fractures, from which good 
recoveries have ensued. 

Excision of the Ankle-joint. — I have already, when speaking of 
excisions in general, alluded to the advantages derived from excision 
of the lower end of the tibia in certain compound dislocations of the 
ankle ; and in my treatise on Fractures and Dislocations, in the chapter 
entitled, " Compound Dislocations of the Long Bones," the subject will 
be found very fully discussed. I have several times practised resec- 
tion of the lower end of the tibia immediately after the occurrence of 
compound dislocations, and with the best results, both as regards the 
time required for recovery and the utility of the limb. By this practice 
the muscles are relieved of their tension, the foot placed at once in a 
natural position, and the ensuing inflammation is usually slight. I re- 
serve the operation, however, for those cases in which the fibula is at the 
same time broken, and the tibia has been fairly thrust through the 
skin. 

Excision at this articulation for chronic disease of the joint is seldom 
if ever advisable, since inflammation is prone to propagate itself down- 
wards through the tarsal bones, leading eventually to the necessity of 
amputation, if it does not result in death. 
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In the ofBce of the IT. S. Surgeon-General are recorded 22 cases of 
tibio-tarsal excisions, of which 14 were properly excisions of porticns 
of the tarsal bones, probably, however, involving this joint. Of 18 case8 
in which the results have been ascertained, 12 recovered and 6 died 
Amputation would have given a better result. 

Excision of the Shafts of the Tibia or Fibula. — Excision of 
portions of the shaft of the fibula is very seldom practised or required; 
nor does much importance attach to the removal of fragments of this 
bone, since it is not essential to the support of the body. 

Excisions of portions of the tibia are, however, very frequently 
made. In cases of compound fracture of the tibia and fibula, the 
sharp spine of the tibia is very apt to protrude, and its reduction is 
sometimes not easily effected. In my opinion, however, it is gen- 
erally better to secure its reduction by extension, aided by anaesthesia, 
or by incision of the integument, than to excise any considerable 
portion of the projecting point, since the latter practice is apt to be 
followed by delayed or non-union of the bone. Surgeons will have 
no difiiculty in recognizing the exceptional examples which demand 
prompt resection. 

Necrosis of the shaft of the tibia requires surgical interference when- 
ever the dead bone is completely separated from the living. At an 
earlier period excision is useless if not mischievous. In the case of 
this bone it may be observed, also, that it is very common to find 
the necrosis extending throughout the entire shaft, but the epiphyses 
are seldom involved. 

Excision of the Knee-joint. — Excision at this joint has been prac- 
tised, chiefly for chronic ulcerative disease, involving the interarticular 
cartilages and epiphyses ; for gunshot injuries of the joint, and for the 
relief of anchylosis. 

The first point of inquiry, in any case where the relative advantages 
of excision or amputation may arise, ought always to be : by which 
method is life least endangered ? I cannot understand how any surgeon 
can think differently. Have the advocates of this operation settled this 
question to their satisfaction ? According to Hodges, 208 cases of 
excision, performed since the revival of the operation by Mr. Fergusson 
in 1850, present a mortality of nearly 29 per cent. Others, in their 
statistical statements, give somewhat more and others less favorable 
results ; but I am certain from my own observation that even Hodges' 
reports, which have been made, no doubt, very carefully, give no ade- 
quate idea of the actual results. I believe fully that 50 per cent, have 
died, or have eventually demanded amputation. Of 431 cases col- 
lected by M. Penieres, amputation or resection was subsequently made 
in 71.' But accepting the most favorable statements of statisticians, as 
(compared with amputations made at the knee-joint and in tlie lower 
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third of the femur, for which alone excision is a substitute, the per- 
centage of mortality is constantly less in the amputations than in the 
excisions. 

Ab a substitute for amputations in gunshot injury of the knee-joint 
excision has proven especially unfortunate. During the late war in this 
country, complete excision has been practised for gunshot injuries of 
the knee-joint 11 times, and partial excision 7 times. Of these 17 have 
died, and one, a complete excision made by Dr. Bontecou, ended in re- 
covery. Prior to this war, according to Dr. Otis, there were 7 recorded 
examples of knee-joint resections for gunshot injuries, and of these only 
2 recovered : the patients in these two latter cases being respectively 
17 and 19 years of age ; a period of life eminently favorable to re- 
covery. 

As to the utility of the limb after a fortunate excision, it may be said : 
First, that while after excisions of joints connected with long bones, in 
all other cases we may hope to reconstruct a movable, fibrous, and some- 
times a synovial articulation, in this case alone we dare not even make 
the attempt, since we should thereby greatly endanger the success of 
the operation, and perhaps the life of the patient ; complete bony anchy- 
losis is therefore almost inevitable. Second, the limb is more or less, 
and in most cases it is considerably, shortened by the operation. Third, 
in certain cases, especially in very young children, the growth of the 
Umb is in some measure arrested by the removal of the epiphysis of the 
tibia, and the ultimate relative disproportion between the two limbs 
is greatly increased. 

Operation. — Two parallel incisions of about six inches in length, 
having been made, one on each side of the knee, near the anterior 
margins of the lateral ligaments, the two are then united by a trans- 
verse incision, which crosses the front of the knee upon the lower mar- 
gin of the patella. There are thus formed lines of incision representing 
the letter H ? and two quadrilateral flaps. Next, the leg being bent to 
a right angle with the femur, the ligamentum patellje, capsule, lateral 
ligaments, and crucial are successively divided. 

An examination of the knee-joint should now be instituted in order 
to determine upon the form and amount of excision to be practised ; 
the surgeon being governed in tliese points only by the character and 
extent of the lesions ; he will, however, take care that the excisions of 
the femur and the leg: are so made, as that when the surfaces are 
brought together, the limb will remain very slightly flexed at the knee- 
joint, a perfectly straight limb not being found so convenient for pro- 
gression as one flexed to an angle of three or four degrees, which is in- 
deed the usual position of the limb when we stand erect. 

In dividing the bones a common saw may sufiice, the soft parts on the 
sides and behind the bone being protected from injur}'- by a strong 
piece of cotton cloth drawn closely around and behind the part to be 
removed. 

26 
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As soon as the section is completed the surgeon will place the ends 
in contact, to ascertain whether the limb will occupy the proper position. 
If the angle at the knee is too great or too small, he will proceed at 
once to correct the error by the removal of another section. 

In case only a small portion of one or both bones composing tlie joint 
lias been removed, the patella may now be dissected out, the bones 
brought together and the incisions closed ; but if a large portion of one 
or both bones has been excised, the knife will be again carried across 
the integument at the upper margin of the patella, so as to shorten the 
upper flap and at the same time remove the patella. Whatever method 
of operating is adopted, if the patella is in any degree involved in the 
disease it ought to be removed ; experience having sufficiently shown 
that its presence, under these circumstances, generally protracts, and 
sometimes actually defeats, the cure. 

Such of the arteries as have been wounded being tied, and the bones, 
being securely wired together at two or three points, the integuments 
may be closed with light and short adhesive strips, aided perhaps by a 
few wire or silk ligatures ; and then the limb is laid in a long, well-fit- 
ted, and well-padded box or splint. The box may be made of zinc 
or tin, and supplied with floating sides opposite the knee, to enable the 
surgeon to dress the wound from time to time without disturbing the 
limb. A firm leather splint, or the immovable starch or plaster-of- 
Paris bandage, will answer very well, and are preferred by some snr- 
geons. 

J. Rhea Barton, of Philadelphia, first devised and executed the operar 
tion of excision for bony anchylosis of the knee-joint. The operation 
was made in May, 1835, upon a physician in whom the deformity had 
existed from childhood, the leg being fixed in a position somewhat less 
than a right angle with the thigh. The femur was exposed by incisions 
across the front of the thigh opposite the condyles, and a triangular 
piece of bone, not including its entire thickness, was removed with a 
narrow saw. By slightly bending the leg backwards the remaining 
portion of bone was broken, and the whole limb was now brought into 
line. Dr. Buck, of this city, modified the operation of Dr. Barton, by 
removing the triangular piece of bone at the knee-joint, so as to give a 
broader surface for support than could be furnished by Barton's opera- 
tion ; but the operation was attended with more difficulties and proba- 
bly more risks; and as experience has proved that the additional 
breadth of support is not required, the operation of Barton has general- 
ly been preferred. 

Excision of the Head and Neck of the Femur —There are two 
leading conditions under which hip-joint excisions have been practised, 
namely : first, for the removal of carious or necrosed bone, resulting 
from chronic disease ; and second, for the removal of shattered bone and 
of balls after gunshot fractures. 

This operation was first performed for chronic disease of the joint by 
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Anthony White, of London, in April, 1822, since which time, and 
especially during the last twenty-five years, it has been made a great 
number of times, both in this country and abroad. The results, on the 
whole, have been satisfactory, although the reputation of the operation 
has been subjected to a severe trial on account of the inexperience of 
the operators, and ^he occasional lack of judgment in the selection of 
cases. Dr. Lyster, of Detroit, has collected 280 cases of this operation, 
including those collected by Ashurst, Good, and himself. The percent- 
age of recoveries is as follows : — Under 5 years, 58 per cent. ; 5 to 10 
years, 68 per cent. ; 10 to 15 years, 60 per cent. ; 15 to 20 years, 38 per 
cent. ; 20 to 30 years, 31 per cent. ; over 30 years, 16 per cent. ; not 
stated, 33 per cent. In regard to the utility of the limb, 103 proved 
useful, and 3 useless ; not stated, 33 ; doubtful, 7.' Making all allow- 
ance for omissions and errors in the published records, the results would 
probably be found to be much more favorable than in the case of ex- 
cisions of the knee-joint. Such at least is the conclusion to which my 
own observation and experience would lead me, without regard to the 
statistics, in which I confess I have not much confidence. 

For the diagnosis and general treatment of hip-joint disease the 
reader is referred to the chapter on morbus coxae. I propose in this 
place only to consider the special indications for excision, and the man- 
ner in which the operation is in general to be performed. 

Acetabular arthritis of a chronic and suppurative character, result- 
ing in caries or necrosis, may be regarded in general as incurable 
except by surgical interference. The fact that the acetabular portion 
of the pelvis is involved may be known by the formation of intra-pel- 
vic abscesses, and sometimes by the displacement of the head of the 
femur through the perforated acetabulum and the consequent shorten- 
ing of the limb, or by the crepitus occasioned whenever the limb is 
drawn down to its natural length. The implication of other portions 
of the pelvic bones will also be often easily recognized, by the forma- 
tion of abscesses over the points afiected, and by exploration with the 
probe through sinuses leading to the diseased bones. 

Large portions of the pelvic bones are occasionally found necrosed, 
and in some cases carious, in consequence of disease originating in the 
joint, and they have been removed with successful results. Mr. Er- 
ichsen reports the case of a girl from whom he removed the upper end 
of the thigh bone, the acetabulum, the rami of the pubes and of the 
ischium, a portion of the tuber ischii, and a part of the dorsum ilii, who 
nevertheless recovered rapidly and with a very useful limb. 

Femoral and Synovial Arthritis of a Chronic Character, ending in 
Caries, Necrosis, and Suppuration. — It is an undeniable fact that a 
considerable number of these cases get well spontaneously, or under judi- 
uious therapeutical and mechanical management. In the course of my 
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life very many illustrations of the truth of this observation have come 
under my notice : a few of which have remained under my pei-sonal 
supervision until the cure has been effected ; and many more have been 
seen only after the cure was completed, and when the patients, with 
shortened, anchylosed, atrophied, or distorted limbs, have become active 
and useful citizens. 

Nevertheless, my own experience has furnished me with a certain 
number of cases in which a portion or the whole of the head of the 
femur being necrosed, it has been impossible for nature to accomplish 
its extrusion ; and in such cases the patients must either submit to a 
perpetual fistulous discharge, or, as more often happens, must eventual- 
ly perish from the long-continued local irritation. I have in my pos- 
session a specimen illustrating necrosis of the head of the femur, which 
is so completely walled in by osteophytes that its escape was rendered 
impossible. In these examples it is certainly proper to open the joint 
and remove the imprisoned sequestrum, as I have myself had occasion 
to do in two instances, the operations being followed by speedy and 
complete recovery. 

Caries of the head and neck of the femur, unattended by necrosis, a 
very common result of chronic inflammation invading the bony struc- 
tures in this region, does not so imperatively demand incisions for its 
relief : first, because it is precisely in this class of cases that with im- 
proved hygiene, and absolute rest aided by extension, cures are often 
effected ; and second, because excision of the diseased bone is not so 
certain to effect a cure as is the removal of the dead bone in cases of 
necrosis. But the restorative powers of the general system, aided by 
the means I have suggested, do not always accomplish a cure even in 
cases of caries ; and there is a limit beyond which it is not prudent to 
tax the resources of nature. Here again the knife and the saw, or 
excision of the diseased bone, offers a resource well worthy of a trial. 

Finally, there are many examples of acute and of subacute arthritis, 
involving the hip-joint, constantly occurring, in which, under proper 
management, a complete and sometimes a speedy resolution occurs, 
leaving little or no traces of injury; and some in which, although 
suppuration does not take place, anchylosis results, as we might say, 
inevitably. The therapeutical consideration of these cases is referred 
to the chapter on Diseases of the Joints. They never demand excision. 

Operation. — The following is the mode of procedure adopted and 
recommended by my colleague. Dr. Sayre. The patient resting upon 
his sound side, a knife is introduced at a point midway between the 
trochanter major and the anterior superior spinous process of the ihum, 
and thrust boldly inwards until it reaches the acetabulum. From 
thence the incision is carried downwards, dividing the integument, 
muscles, and capsule, crossing the trochanter major a little back of its 
middle, and terminating, with a curve of the incision forwards, at a 
point corresponding to the base and anterior margin of the trochanter 
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major. By this method it is rendered certain that the incision will be 
Bufficiently high to expose freely the head of the femur ; the fibres of 
the gluteal muscle are separated longitudinally, and the incision, pre- 
senting a curve with its convexity backwards, a dependent wound is 
left for the free escape of the pus. 

A knife is introduced at the lower angle of the wound and the peri- 
osteum divided at right angles with the shaft, over the outfer semi-cir- 
cumference of the bone, and at a point between the two trochanters ; 
the periosteal elevator is then introduced, and the periosteum separated 
from the bone from this point upwards ; the detachment of muscles in 
the trochanteric fossa being completed with the knife. The head and 
neck being released, the thigh is slightly adducted and the bone is 
divided with the chain or finger saw horizontally between the trochan- 
ters. The operation being completed, the wound is filled with oakum 
saturated with the balsam of Peru, and the patient is placed in Bauer's 
wire-breeches. 

There are many examples, however, in which the precise form, 
position, and extent of the incision will be determined by the peculiari- 
ties of the individual case. In several of the cases in which I have 
operated, a sinus has furnished the most direct guide to the joint. 

Whatever mode of procedure is adopted, the incisions should be 
bold and free, since there are no large arteries, veins, or nerves in the 
immediate vicinity of the parts to be exposed. The bleeding is, 
however, in most cases abundant, and in some profuse ; but the 
source of this bleeding is, in a great measure, those spongy, vascular 
granulations which line the walls of the abscess, or the hypersemic 
structures immediately surrounding the abscess, and it will cease in a 
few moments without the aid of ligatures. Division of the femur by 
the bone-cutter is attended with the danger of comminuting the lower 
or remaining moiety of bone, and for this reason the saw ought always 
to be preferred. 

Phihpeau, in his memoir on resection of the head of the femur, 
following Malgaigne, recommends that in all cases the trochanter 
major should be removed with the head and neck. This is rendered 
necessary in their opinion, because the trochanter is very liable itself 
to become carious subsequently, even when it appeared sound at the 
time of the operation, and because also it offers an obstacle to the free 
escape of pus. It is, however, equally important, according to my 
experience, to warn the surgeon against too extensive destruction of 
the shaft of the femur, and to remind him that in children the bone 
will often be found preternaturally soft and vascular below the point 
at which the section is made, and the medullary tissue vascular and 
disorganized to a certain extent; but that this condition does not 
imply the necessity of reapplying the saw at a lower point. Indeed, it 
is probable that in some of the cases which have come under my notice 
these pathological conditions, indicating subacute osteo-myelitis, have 
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extended through the whole of the shaft. The prognosis is no doubt 
thereby rendered more grave, and one might seriously question whether 
it would not have been better for the patient if the operation had not 
been undertaken, or whether indeed amputation would not have given 
a better chance of recovery ; but it will be useless to attempt to limit 
this condition by farther excision. 



Pig. 186. 




Bauer's Wire-splint. 



Excision at the Hip-joint for Gunshot Injuries. — According to 
the tables carefully compiled by Dr. Otis, of the U. S. Army, and pub- 
lished in Circular No. 2, issued from the Surgeon-General's office in 



Fig. 18T. 




Same, with patient In position. 



January, 1869, 12 cases of excision of the head of the femur for gun- 
shot injuries had been recorded prior to the late American war, and 
of these only one had been successful. In the successful example the 
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operation was made by Surgeon O'Leary during the Crimean war, and 
ou tlie day following the receipt of the injury. The average duration 
of life in the 11 unsuccessful cases was nine days. 

During the American war there were performed, according to 
authenticated records, 63 excisions of the head, or of the head, neck, 
and trochanters of the femur for gunshot injuries. Of these 48 were 
performed by Federal and 15 by Confederate surgeons. It is presumed, 
however, that other similar operations were made, and especially among 
the Confederates, which have not been recorded. 

Of the above 63 excisions, 32 were made within the first twenty-foui 
hours, and of these, 2 have recovered : 22 were made in the interme- 
diate period, and 2 recovered : 9 were secondary operations, of whom 
1 recovered ; — giving a total of 5 recoveries out of 63 cases. To these 
the labors of Dr. Otis have added 9 recent cases, drawn from the re- 
cords in various parts of the world, of which number 1 recovered. 
The sum total being 84 cases, with 7 recoveries. (One successful case 
was subsequently added by Dr. Otis — a secondary operation performed 
during the late war by Assistant Surgeon Gibson — p. 117, of Circular 
No. 2, 1869.) 

This is not a very encouraging amount of success, and yet, when 
compared with the results obtained in amputations at the hip-joint, it 
may be regarded as favorable. By a comparison of recorded facts. Dr. 
Otis thinks he has established, also, that the mortality is less in exci- 
sions of the hip, than when the expectant plan has been pursued. I 
am not prepared to deny the correctness of his conclusions ; but I see, 
in the probable inaccuracy of diagnosis, in both classes of cases, many 
sources of error. Indeed, in my opinion, the surgeon is still justifiable 
in exercising a considerable amount of discretion as to the course to be 
pui-sued. If, for example, he has reasons to believe that the comminu- 
tion is not extensive, and the patient is in a favorable condition as to 
health ; if he is neither very fat nor very muscular ; if the limb can be 
kept at rest, and moderate extension continuously applied, I believe an 
attempt may be properly made to save the limb without excision. 
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DISEASES OF THE BONES. 

Section 1. — Erkoes of Nutrition. 

Hypertrophy, or Enlargement and Growth of Bone. Syn., H3rpertrophJ.i Oail< 

um, R. C. 

Examples of simple hypertrophy have been observed in nearly all 
the bones of the body. Sometimes it is presented as a congenital 
affection. I have removed a second toe from a child ten years of age 
which was four times its natural size, all the phalanges being greatly 
enlarged, and which condition had existed from birth. In one instance 
hypertrophy of the femur, with considerable lengthening, ensued upon 
a fracture through the lower epiphysis, but in which no displacement 
of the fragments ever occurred. Usually, hypertrophy of the tibia 
and fibula, or of other bones, has ensued upon some chronic affection 
of the adjacent soft parts, such as chronic eczema, or elephantiasis. 

Treatment. — Whatever tends to diminish the vascularity of the 
affected parts may in some measure correct the faulty and excessive 
nutrition. The choice of measures for the accomplishment of this 
indication will depend upon the circumstances of the case, and must be 
left to the judgment of the surgeon. 

Exostosis, or Circumscribed. Hypertrophy will be considered 
in connection with tumors. 

Atrophy of Bone. Syn., Atrophia Ossium, R. O. 

Atrophy of bone may be caused by disease and consequent decay of 
nutrition, by a fracture and consequent lesion of the nutritious artery, 
and by various general or constitutional conditions, such for example 
as the conditions accompanying old age, mollities ossium, and rachitis. 

Bones in a condition of atrophy do not necessarily nor indeed 
generally diminish much in bulk, but they become lighter and more 
porous, the cortex being sometimes reduced to a thin shell, and the 
cancelli to a few fine threads, forming a reticulated tissue containing 
oil and fat globules. 

The remedy for atrophy of the bones will be suggested when the 
cause is determined. In most cases it is irremediable. 
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Section 2. — Rickets. 

Syn., Rachitis, R. C. 

Eickets is a disease of early life, and it is quite probable that the 
constitutional and predisposing causes are in most cases congenital, al- 
though its first manifestations are not usually observed until between 
the first and second years, and sometimes not until several years later. 
It may be traced often to a hereditary strumous or syphilitic diathesis. 
Not very unfrequently, however, the rachitic child has presented 
during his early infancy an appearance of remarkable health and 
vigor ; nevertheless, the bony distortions are almost invariably imme- 
diately preceded by symptoms which indicate a failure in health. 
The usual prodromes are disinclination to muscular exertion, inor- 
dinate and capricious appetite, an irregular state of the bowels, and a 
tumid or pot-belly. 

The rachitic distortions are generally first observed in the lower 
epiphysis of the tibia and of the radius, and in the cranial bones. At 
length, however, nearly all the bones of the body become involved, 
including the vertebral column. In the case of the lower epiphysis of 
the radius and of the tibia, the deformity is chiefly due to expansion 
of their cartilaginous extremities, in consequence of which a remarka- 
ble depression exists just above the joint, and these children are called 
sometimes " double-jointed." A similar node-like expansion at the 
cartilaginous extremities of each of the ribs has been called the 
" rachitic garland." Either through muscular action, or in consequence 
of the pressure of the weight of the body, the entire shafts of the 
tibiae and fibulae eventually become bent, forming curves outwards 
and forwards ; the femur and the long bones of the upper extremities 
may bend in a like manner, but in a less degree ; the ribs become 
compressed laterally, causing the "pigeon-shaped" chest, or, as it is 
sometimes called, the jpectus carinatum; the cranial bones develop 
unusually, although in some cases there is only a dela}'' in development 
of the facial bones, in consequence of which the cranial bones are out 
of proportion ; they also, sometimes, suffer a species of atrophy termed 
" cranio-tabes." The spinal distortion may be antero-posterior or lateral, 
or it may occur in both directions. When it is antero-posterior it is in 
most cases readily distinguished from caries by tbe extent and regu 
larity of the curve. 

Bones of rachitic patients also undergo other textural changes. The 
periosteum and medullary tissue exhibit increased vascularity; tha 
medullary cavities enlarge at the expense of their lamellated walls, and 
become filled with a brownish red marrow ; the sub-periosteal layer 
becomes infiltrated with an abundance of new cells embedded in a 
pnikish fluid, and subsequently new deposits of bony tissue in the 
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Fig. 188. 




Darrach's Wheel-crutch. 



same intercellular structures increase the circumference of the bone ■ 
the cartilaginous portions expand, especially as already stated, the 
cartilaginous epiphyses of the long bones ; and finally, when the calcai-e- 
ous matter is redeposited, and both bones and cartilages have resumed 

their natural firmness, the patient le- 
mains permanently dwarfed and de- 
formed. 

Although the pathological chantjes 
which take place in rachitis have 
been thoroughly studied, the imme- 
diate cause of these changes is unde- 
termined. The statement made by 
most writers, that it is a condition of 
disturbed nutrition, affecting chiefly 
the bony system, is the simple an- 
nouncement of a fact, but affords no 
satisfactoiy explanation of its cause. 
It has been suggested that the calca- 
reous elements undergo solution from 
an excess of lactic acid ; but the most 
popular and perhaps the most plausi- 
ble theory at present entertained by 
pathologists is, that the disease is in 
some Avay allied to inflammation, in short that it is a variety of peri- 
ostitis, ostitis, or osteo-myelitis. Although rachitis never terminates in 
suppuration, the doctrine of inflammation approaches more nearly to a 
solution of all the phenomena usually present than any other yet 
suggested. 

Treatment. — Hygienic measures are of the first importance. Pure 
air, cool bathing, frictions and plenty of agreeable exercise, such as may 
be obtained by tumbling, rolling, and rollicking upon a hard mattress, 
or in some properly constructed wheel-crutch. The diet should be 
plain and nutritious, including such articles as meat, eggs, milk, and 
cod-liver oil. Bread, potatoes, and farinaceous food generally may be 
eaten, but not too freely. Vegetable and mineral tonics are sometimes 
useful. The phosphates and carbonates have been recommended upon 
chemical principles, but there is very little clinical evidence that they 
have ever aided in the restoration of the bones to their normal condi- 
tions. Dr. McCready's lacto-phosphates are probably more likely 
to be absorbed into the circulation than any other form of the phos- 
phates, inasmuch as the salts are held in complete solution by the lactic 
acid. 

Some light supports are occasionally employed with advantage to 
rectify the deformities of the legs ; but they must not be so burden- 
some as to prevent the pretty free use of the limbs, and in examples of 
moderate curvature they had better be dispensed with altogether. 
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Foi the spinal distortions, also, light supporting apparatus, to be 
worn when the child is walking about, is sometimes useful ; but such 
apparatus ought always to be regarded as wholly secondary in its rela- 
tions to other means of treatment, and as liable to grave objections on 
account of the pressure which it must necessarily make upon the pel- 
vic bones, and the embarrassment which it must cause to the free 
movements of the body. It is in the later stages of the affection only 
that spinal supports are generally found sufficiently useful to warrant 
tlieir continuous employment. 

Section 3,— Mollities Ossium, r. o. 

Syn., Osteomalacia; Malacosteon. 

This disease occurs only in adults, and especially is it apt to be met 
with in women while in the puerperal condition. It is in most cases a 
general affection, but in some purely local, being limited to a single 
hone. As has been observed in rachitis, so also in mollities ossium, 
there is a deficiency of the earthy salts ; but eventually in the progress 
of this latter malady the organic textures also disappear or become 
wildly changed in character ; the medulla assumes the preponderance, 
and nothing may be left but a thin, flexible, cortical substance enclosing 
a fluid or semi-fluid, reddish, gelatinous mass. Rachitis is an error of 
development ; but in osteomalacia there is an absorption and substitu- 
tion of elements after the organization is completed. In proportion as 
the removal of both the earthy and organic elements is more complete 
in osteomalacia than in rachitis, the fragility of the bones is usually 
greater. Yirchow regards the disease as a retrograde conversion of 
bone into medullary tissue. 

Osteomalacia is almost constantly preceded by wandering pains 
resembling very much the pains which accompany muscular rheuma- 
tism, but much more severe and persistent in their character; the 
patient becomes feeble and emaciated ; the bones yield to pressure and 
bend, or, as more often happens, break from the application of moder- 
ate force ; the urine is often loaded with phosphates, and with animal 
matter in a condition of disorganization, and finally death ensues irom 
exhaustion. 

The treatment consists in the employment of nutrients and tonics. 
No specific remedies have as yet been discovered. 

Section 4. — Inflammation of the Periosteum. 

Syn., Periostitis, R. C. 

Inflammation of the periosteum may be traumatic or idiopathic ; pri- 
mary or secondary ; circumscribed or diffuse ; simple or complicated ; 
it may be of a scrofulous, syphilitic, or rheumatic character. 
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Primary Traumatic Periostitis is generally reparative iti its char- 
acter, and terminates spontaneously in resolution, or the deep, osteogen- 
etic layer of the periosteum suffers only that degree of excitation which 
is requisite to produce new bone or callus ; but in a few exceptional 
cases the inflammation transcends these limits and causes a circum- 
Bcribed subperiosteal abscess, which may be followed by eccentric 
laminated exfoliation of the bone. 

There is, however, one form of acute periostitis nearly allied to trau- 
matic periostitis, inasmuch as it is often provoked by external injuries, 
although it is in most cases remotely dependent upon a general dyscra- 
sia, which is very prone to end in diffuse subperiosteal abscesses and 
eccentric necrosis. This variety may be termed Acute Diffuse Perl- 
ostitis. It occurs most frequently about the period of puberty, espe- 
cially in children of a strumous habit, more often in boys than in 
girls, and in the lower extremities more frequently than in the upper 
The spine of the tibia is its favorite seat. When it attacks the femur 
the lower half or third of that bone is generally preferred. 

The direct or exciting causes of acute diffuse periostitis have gene- 
rally been observed to be external blows, eruptive fevers, long-con- 
tinued exposure to cold and wet. 

Symptoms of Periostitis. — Periostitis is not usually, at least during 
its early stages, attended by discoloration of the skin, but the pain is 
intense, deep-seated, and liable to nocturnal exacerbations ; there is, in 
many cases, little or none of that puffiness which is always present in 
cellulitis ; the swelling is limited to the neighborhood of the bone, and 
when suppuration takes place, fluctuation is in like manner limited. 

Treatment. — The treatment of primary, acute, diffuse periostitis 
consists in absolute rest, in the application of cold lotions, or, in case 
this latter causes an increase of the pain, in the substitution of hot fomen- 
tations or warm poultices. Opiates may be given freely, or until the 
pain is in some measure subdued. When, in spite of these measures, 
the inflammation persists, free incisions ought to be practised, with a 
view of relieving the periosteal tension. 

Traumatic periostitis, as the result of previous inflammation of the 
medulla or of the bone, properly called secondary, is much more grave 
than that form of the malady which has just been considered. In the 
primary form the constitutional disturbance is generally moderate, and 
the resulting necrosis, if necrosis occurs at all, is usually limited to the 
outer laminiB of the shaft of the bone ; but in the secondary form, in- 
volving perhaps ostitis and medullitis, the constitutional disturbance is 
great, the whole shaft may become necrosed, and even the contiguons 
epiphyses and articular surfaces are often seriously implicated. 

The treatment in these cases must be sustaining. Free incisions, 
with the application of the trephine, are sometimes proper surgical ex- 
pedients ; and in many cases amputation will eventually be required. 

The specific forms of periostitis, dependent upon scrofulous, syphilitic, 
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or rheuma tic diatheses, cannot properly be considered in this connection. 
It may be remarked, however, that in all these forms the periosteum 
manifests but little tendency to the production of bone ; suppuration is 
comparatively unfre(juent, especially in rheumatic periostitis, and in 
each case the node-like swellings are remarkably amenable to appro 
priate constitutional and local treatment. 

Section 5. — Inflammation of the Bone. 

Syn., Ostitis, R. C. ; Osteitis. 

Ostitis, in the proper limitation of the term, is an inflammation ot 
the bone-corpuscles and the calcified intercellular substance of the os- 
seous tissue. Bone tissue is among the least vascular of all the tissues 
of the body, and but scantily supplied with corpuscular elements ; con- 
sequently its liability to inflammation, as compared with other tissues, 
is inconsiderable. Oilier maintains that inflammation never affects pri- 
marily the bone-cells proper, but that its first invasions are always upon 
the marrow-cells, the inner or osteogenetic layer of the periosteum, and 
upon the contents of the Haversian canals. Oilier is probably correct, 
but it does not follow that we are to deny the existence of primary os- 
titis as distinguished from periostitis and medullitis. The facts in re- 
gard to the occurrence of ostitis may be stated as follows : — First, pri- 
mary acute ostitis, and especially that which is of traumatic origin, is 
exceedingly rare, and in addition to the reasons which have been as- 
signed for this infrequency, namely, the low vascularity of bone tissue 
and the paucity of its corpuscular elements, there may be added the 
negative consideration of the high vascularity and richness in cell struc- 
ture of the medulla and the periosteum, in consequence of which these 
structures speedily inflame, so that an injury capable of causing in- 
flammation of the bone tissue must almost necessarily be anticipated 
by inflammation of the medulla and periosteum, which, it is to be pre- 
sumed, have suffered injury at the same moment, and generally in an 
equal degree: Second, primary chronic ostitis is more frequent than 
acute ; inasmuch as it is more often dependent in some measure upon 
constitutional causes which, as is well known, are capable of determin- 
ing specifically the location of morbid actions. This form of ostitis is, 
however, much less frequent than periostitis or medullitis: Third, 
primary ostitis, whether acute or chronic, generally induces, secondarily, 
periostitis and medullitis ; but in a few examples the ostitis is exclusive, 
and limited during its progress and up to the period of its termination. 
Lidell has given an example of limited traumatic chronic ostitis,' and 



' On the Wounds of the Blood-vessels, Seomdwry Trmimatic Lesions of Bom, and Pym- 
nia. By John A. Lidell, A.M., M.D., U. S. Sanitary Commission Memoirs, Surgical, 
vol. i. Published by Hurd & Houghton, Cambridge, 1870. 
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I have met with several examples in private practice : Fourth, se- 
condary ostitis is not unfrequent ; but in these examples the precedent 
medullitis or periostitis does not cease on the occurrence of ostitis, so 
that it must be more properly designated osteo-periosteo-medullitis. 

Inflammation of the bone tissue, according to Lidell, causes, in most 
cases, first, an induration or an increase in its density, and at the same 
time minute red spots are observed in the substance and upon the ex- 
terior of the bone ; subsequently, in the progress of the inflammation 
the bone becomes porous in consequence of the enlargement of the Ha- 
versian canals and of the stellate bone-cells ; while at the same moment 
the intercellular bony structure, receiving additional calcareous deposits, 
becomes more dense and even eburnated. Usually, also, the entire di- 
ameter of the bone undergoes some enlargement, the increase in size 
being at the expense of both the periosteal and medullary surfaces. 
Sometimes it is also perceptibly increased in length. In short, then, 
bone suffering under an inflammation which does not cause strangula- 
tion and necrosis, or caries, but in which the action of inflammation 
may be regarded as reparative, causes induration, osteo-porosis, and hy- 
pertrophy. 

In some cases the absorption or metamorphosis of the osseous ele- 
ments composing the walls of the Haversian canals and of the bone-cells, 
with the intermediate osseous structure, lead to the formation of enor- 
mous canals and bone cysts ; the latter usually containing medullized 
bone-tissue in a fluid state. Examples of ostitis are frequently met 
with in which the porosity is very general and pretty uniformly diffused, 
being much in excess of the induration, the bone being actually lighter, 
and presenting a worm-eaten appearance ; while on the other hand the 
induration may be greatly in excess, the bone-cells and the Haversian 
canals being diminished in size or actually obliterated. 

Inflammation of the bone may exceed the limits assigned to repara- 
tive action, or it may be retrogressive in its character, and the bone tis- 
sue, undergoing first a transformation into granulation tissue and then 
into pus, may cause the formation of an abscess. This process is essen- 
tially the same as that hereafter to be described, called caries. 

Finally, ostitis may cause such a degree of obstruction in the nutrient 
channels as to cause necrosis, or death of the bone. 

Symptoms of Inflammation of the Bone. — Ostitis is characterized 
by deep-seated, well-localized tensive pains, which are usually aggra- 
vated at night ; by tenderness over the affected part, and, when it has 
continued some time, by the gradual, but not distinctly circumscribed 
enlargement of the bone. In this latter circumstance it differs essen- 
tially from periostitis. The constitutional symptoms are generally more 
intense than in cases of periostitis, and less intense than in cases of 
or.teo-myelitis. Uncomplicated ostitis seldom causes death except by 
the supervention of pyaemia, an event which is much less apt to occur 
in connection with ostitis than with osteo-myelitis. 
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Treatment. — In acute ostitis blood-letting, cathartics, and diuretics 
are sometimes demanded. Rest and cooling lotions constitute the most 
important local measures. 

In chronic ostitis iodine in some of its forms, given internally, may 
prove useful. As local applications, the tincture of iodine and vesicants 
are entitled to the most confidence. Deep periosteal incisions some- 
times abate the severity of the pains in both varieties, but they are not 
alone competent to establish a cure. 

When pus forms it should be freely evacuated by the aid of the tre- 
phine, and the pyogenic membrane lining the walls of the abscess 
should be destroyed. Long-continued localized inflammation of a bone, 
especially when seated in an epiphysis, and when attended with un- 
remitting pain, warrants a suspicion that pus has formed, and justifies 
the application of the trephine ; indeed, examples are not unfrequent 
in which the application of the trephine has given relief although no 
pus has been evacuated. 

Section 6. — Inflammation of the Medullary Tissue of the Bone. 
Syn., Osteo-myelitis, R. C. ; Endostitis ; Medullitis. 

Osteo-myelitis is the name usually applied by modern writers to in- 
flammation of the medullary tissue of the bone. The term refers not 
to inflammation of the marrow and bone, but properly to the osteal 
marrow as distinguished from the spinal marrow. It is nevertheless 
true that osteo-myelitis seldom or never occurs without compromising 
the bone also in the inflammatory action. 

Osteo-myelitis may be acute or chronic. Writers also si)eak of 
diffuse and circumscribed osteo-myelitis. Acute osteo-myelitis is in 
general diffuse and suppurative ; while chronic osteo-myelitis is more 
often circumscribed, and is less prone to result in suppuration. 

The causes of osteo-myelitis are general, or those whi(;h affect the 
general system, and local. Among the general or systemic causes may 
be enumerated as first, in point of importance, an unsound state of 
health. Pei-sons who are of a strumous habit, or who possess a lym- 
phatic temperament, those who are laboring under a syphilitic or can- 
cerous cachexia, or whose blood is impoverished by innutritions diet, 
who have become drained by long-continued discharges of pus, or the 
vigor of whose systems have been impaired by excessive fatigue, by 
long marches, and by labor in the trenches, whose blood is vitiated by 
the impure air of hospitals, or of overcrowded rooms, are especially 
liable. 

It is more common in males than in females ; and children are espe- 
cially and pre-eminently the subjects of osteo-myelitis. 

A few rare examples have been recorded of what might be termed 
idiopathic osteo-myelitis, for the existence of which no local or consti- 
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tutioiial cause could be assigned. It has been bunvn also to supemne 
upon an idiopathic fever. 

The local or special causes may in general be said to be traumatic 
inasmuch as osteo-mjelitis, when dependent upon a local cause, is 
almost invariably the result of some injury inflicted upon the bone, 
such, for example, as a simple contusion, a fracture, simple or com- 
130und, the application of the saw in amputation or in resection, etc. 
It may be caused, also, by the lodgment of a foreign body, such as a 
bullet or other substance in the medullary canal. 

Symptoms of Osteo-myelitis. — According to Lidell, the pain in 
acute non-traumatic inflammation of the marrow precedes all other 
phenomena. It is intense and unremitting both night and day, and 
progressively increases in severity until relieved by the escape of pus. 
Generally the pain is well localized, but in some cases it is diffused. 
Chassaignac speaks of the pain, also, as peculiar, the patient almost 
always comparing it to the sensations caused by a fracture, so that 
whenever he is moved he cries out, " You are breaking my leg." There 
is generally a slight discoloration of the integument, and moderate 
elevation of superficial temperature, with marked tenderness upon 
pressure. One of the most characteristic symptoms, however, is the 
puffy or oedematous swelling, resembling somewhat the swelling of 
ordinary oedema, but which differs in this regard, that it terminates by 
an abrvipt margin. This abrupt margin, it has also been ascertained, 
generally indicates the limits of the osteo-myelitis. Lidell speaks of it 
as having been especially observed in the non-traumatic varieties, but 
I have been able in this way to diagnosticate a case of chronic trauma- 
tic medullitis, and to define its exact limitations. 

Chassaignac has made the observation, also, that the pus discharged 
from a deep abscess overlying osteo-myelitis contains an admixture of 
free oil. The same has been noticed, also, in sub-periosteal abscesses, 
but not in abscesses the result of simple cellulitis. 

The traumatic fever accompanying acute osteo-myehtis is of an 
irritative character, and usually of a low type ; the nervous system 
is early disturbed, and delirium is a frequent attendant. 

Wlien, after amputation, the exposed end of the bone becomes 
affected with medullitis, the patient complains of pain in the bone; 

Fig. 18!t 



Necrosis from Osteo-myelitis after amputation of Femur. 

the soft parts swell and sometimes appear puffy ; the secretions are 1 
healthy, being more thin and serous in quality and diminished 
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quantity ; the flaps of the stump open and retract, and the medulla is 
seen swollen and protruding from the medullary canal, at first of a 
reddish or dark brown color, and subsequently dotted M'ith suppurating 
points, or it sloughs and falls away in mass, giving out always a very 
fetid odor. 

" Suppurative osteo-myelitis " is not a distinct form of inflamma- 
tion of the medulla, but only represents a later stage in the progress of 
the disease. The medullary tissue, previously carnified by the inflam- 
matory process, now undergoes a transformation into pus-corpuscles 
and liquor puris. 

The principal pathological changes which take place in the medulla, 
the bone itself, and the parts adjacent, as a consequence of osteo-myelitis, 
may be briefly stated as follows : — Carnification or hepatization of the 
marrow, suppuration and gangrene of the same, central necrosis, and 
sometimes necrosis in totality ; it may also lead to caries, osteo- 
porosis, py arthrosis, or suppuration within the adjacent articular 
capsules ; extending beyond the limits of the bone primarily attacked, 
it may invade adjacent or contiguous bones, or several bones may be 
affected sinniltaneously ; new bony growths, termed endostoses, may 
be developed within the medullary canal by direct transformaticm of 
the medullary into osseous tissue. The periosteum may, at the same 
time, be stimulated to undue osteogenesis, and new laminae of bone 
1)6 arranged upon the periphery ; a phenomenon termed jperiostosis. 

Lidell declares that in an analysis of fifty-one cases of osteo-myelitis 
observed by him, seven had thrombosis ; and he is of opinion that the 
obstruction of the veins caused by thrombi is the occasion of that dif- 
fused bleeding of the granulations cdWedi j)arenchymatous hcemorrhage, 
which is sometimes observed in connection with osteo-myelitis. 

Pyaemia may properly be considered as one of the natural sequences 
of osteo-myelitis, inasmuch as in a very large proportion of the cases 
which terminate fatally pyaemia is present. It is quite probable, how- 
ever, that in an equally large proportion of the cases which terminate 
favorably it is never present. The relations of pyaemia to osteo-mye- 
litis are rendered more obvious by the fact that pyaemia is almost 
unknown except in connection with suppurative inflammations of the 
bones. 

The symptoms which denote the existence of pyaemia are chills^ 
occurnng with no marked regularity, followed by profuse perspiration, 
great and increasing prostration, nausea and vomiting, delirium, a 
bronzed or yellowish color of the skin, and a peculiar sweet, mawkish 
odor of the breath, compared sometimes to the odor of treacle. This 
latter symptom has sometimes been considered especially diagnostic ; 
but I observe that it is sometimes absent in well-marked examples of 
pyaemia, and that it is occasionally present where pyaemia does not 
exist, but only a condition of extreme exhaustion from anaemia. 

The specific causes and the precise pathological character of pyaemia 
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are not yet fully determined. There is much probability, however, 
that it is a variety of septicaemia, and that it is induced by the recep- 
tion into the system from the suppurating depots, of certain septic 
elements, or of elements which have undergone a gangrenous or possibly 
only a suppurative degeneration. 

Dr. Woodward, by a series of careful obser^'-ations, has shown that 
diffuse gangrene of the marrow is a very common coincident with 
pyseraia ; and from this fact, in connection with others, he infers that, at 
least, in an important and frequent group of cases the putrefactive 
changes going on in the marrow are communicated through the coag- 
ulated blood of the veins, not by absorj^tion but by direct continuity. 

Lidell prefers to consider pyaemia as a species of septicaemia, or blood- 
poisoning, clinically distinct from septicaemia arising from dissection 
wounds, senile gangrene, hospital gangrene, etc., but to be arranged 
under the same genus. The remarkable absorbent powers of the mar- 
row was shown by the experiments of Oilier ; and to account for the 
frequency of this variety of septicaemia in connection with osteo-mye- 
litis, we have only to recall the readiness with which the marrow takes 
on the suppurative action, its liability to farther degenerative changes, 
and the remarkable absorbent activity of the interior of the bone; 
but in order to explain the peculiar phenomena which this species of 
septic intoxication presents, we must assume, also, that the septic 
materials generated by suppurating, or gangrenous marrow are also 
peculiar, and in some sense specific. 

Treatment of Osteo-myelitis. — The experience of army surgeons 
has sufficiently shown that among the most fruitful sources of osteo- 
myelitis and pyaemia must be enumerated imperfect hygiene. Ln- 
proved hygiene constitutes, therefore, an essential part of the treat- 
ment The patient must be removed from infected air; and in the 
field this is in no way so well accomplished as by removal to a tent. In 
private houses the windows should, at most seasons of the year, be kept 
constantly open; the dressings should be taken away often, and the 
wound thoroughly disinfected with carbolic acid solutions or with the 
chlorides; the diet should be nutritious. Tonics are generally de- 
manded, and stimulants may be employed at the discretion of the 
surgeon. Of the tonics, I have found quinine the most useful, given in 
doses of about two grains every four or six hours. 

When pyaemic symptoms supervene, quinine may be given with 
advantage in much larger doses. I have recently seen a case of 
pyaemia supervening upon an injury of the skull, brouglit to a success- 
ful issue by fifteen-grain doses of quinine given every six hours for a 
period of two days. 

As topical applications in some of the most acute forms of the 
malady, ice has proved very efficient. For this purpose we have 
employed of late, at the Bellevue Hospital, small India-rubber bags 
furnished with stop-cocks. If the application of ice causes pain, or 
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rigors, it must be discontinued, and a temperature more agreeable to 
the patient must be substituted. 

Free incisions, made with the view of relieving the tension of the 
periosteum and of the more superficial tissues, is sometimes practised 
with advantage ; but such incisions are always liable to the objection of 
increasing the extent of the suppurating surface, and must be resorted 
to only in rare and exceptional cases. 

If the interior of the bone is not already laid open, and we have rea- 
sons to suspect the imprisonment of pus or of gangrenous materials, the 
trephine should be promptly applied. 

Excision offers no resource in acute osteo-myelitis ; but amputation is 
occasionally successful, and even when made after the supervention of 
pyaemia, a certain number of recoveries have been reported. As a rule, 
however, amputation at this period only precipitates the fatal event; 
and we cannot, therefore, urge its performance except in the earlier 
periods of the progress of the malady. At any pei^iod of time amputa- 
tion must be regarded as an uncertain and doubtful remedy. If this 
measure is decided upon, the sectioli of the bone must be made fairly 
above the point of inflammatory lesion ; and in the case of acute diffuse 
osteo-myelitis this condition can only be fulfilled by amputating at or 
above the nearest articulation in the direction toward the body. 

Chronic, or subacute osteo-myelitis demands such modifications of 
treatment as are found necessary in similar grades of inflammation oc- 
curring in the soft parts. The iodide of potassium given internally, 
and the tincture of iodine applied externally, have been found service- 
able. When a circumscribed abscess forms, as most frequently hap- 
pens in the epiphyses of the long bones, and especially in the lower 
end of the tibia, it must be evacuated by the trephine. 

Both amputation and excision may be considered valuable surgical 
expedients in the chronic and more circumscribed forms of osteo-mye- 
litis. 

The rule in regard to the point of amputation which has been estab- 
lished for acute, and acute diffuse osteo-myelitis, namely, that we must 
not amputate in the continuity of the affected bone, does not apply so 
rigidly to chronic, and chronic circumscribed osteo-myelitis. Two 
examples have recently occurred in my own practice which confirm the 
propriety of these exceptions. 

Caries. 

Caries, like sclerosis or consolidation of bone-tissue, is a result of 
ostitis ; but in the case of caries the inflammatory action is degenerative, 
and in the case of sclerosis it is reparative or formative. Caries is most 
commonly observed in the small and spongy bones, and next in point 
of frequency in the epiphyses of the long bones. It is seldom seen in 
tlie diaphyses or in the lamellated structure of the long bones. The 
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exceptional examples have been observed by me most frequently in tiit 
upper third of the shaft of the tibia. 

^Vhen ostitis causes caries, the porosity increases under the inflamma- 
tory action, and the bone structure becomes soft, so that it can be 
readily cut with the knife. Sclerosis often attends caries, but it is lim- 
ited to the outer margin or periphery of the inflamed structure, and in 
this direction there are frequently observed upon the surface nodular 
deposits of bone, but these are usually derived chiefly fj-om the osteo- 
genetic layers of the periosteum. As' the degenerative inflammatory 
action progresses, the bone-tissue changes its structure, becoming con- 
verted into granulation tissue, or the bone-coi-puscles may perish, leav- 
ing a fatty residuum. The granulation tissue, when formed, may con- 
tinue to proliferate so that it presses out in every direction wherever a 
tegumentary outlet permits its escape ; or, the retrograde action contin- 
uing, it may be converted into pus. 

Occasionally the degenerative action is unusually rapid, and the ostein 
or animal matter being destroyed before the bone-corpuscles have un- 
dergone the granulation metamorphosis, minute bony masses become 
separated and hang by the granulations or fall away with the pus, giv- 
ing to the secretions a gritty feel. This condition has been called 
Caries Neerotiea. 

Treatment. — In the specific forms of caries, such as the scrofulous, 
and syphilitic, constitutional remedies are of the first importance. The 
same is true, also, of many cases of caries which are not specific, but in 
which the general system is affected with a dyscrasia, or the powers of 
repair ai-e greatly weakened. 

The local remedies are : — First, excision of the carious and softened 
bone by the gouge, the chisel, the knife, or the saw. Wliere the ostitis 
is well localized, and limited to a small portion of the bone, especially 
when its existence is in noway dependent upon a constitutional dys- 
crasia, this method is often successful ; but when these measures are 
adopted, one absolute condition of success is, that all of the inflamed 
and softened tissue shall be removed. ^Tien joints are involved, exci- 
sion or amputation has to be practised. Second, the destruction of the 
carious and inflamed bone by actual cautery. This method was prac- 
tised very much by the older surgeons ; but, probably without sufli- 
cient reason, it has of late gone into disuse. Third, solution of the 
softened and disintegrating bone by the mineral and vegetable acids. 
For this purpose I have seen solutions of nitric and sulphuric acids 
used with excellent results. Of late citric acid has been recommended; 
and, as lactic acid is one of the best solvents of the phosphates which 
we possess, 1 presume that equally good results might be obtained from 
its use also. 
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Necrosis. 

Necrosis, or the death of bone, is almost invariably a result of inflam- 
mation. Lidell relates some cases, however, in which the death was 
caused immediately by the concussive effects of gunshot projectiles. 
Ordinarily, the simple removal of a limited portion of the periosteum 
or of the medullary tissue does not cause necrosis. 

M. Gerdy denies that inflammation of the bone ever causes necrosis. 
Primary and exclusive ostitis is probably an unfrequent cause of 
necrosis; but secondary ostitis, or ostitis consecutive upon periostitis 
and medullitis, is thought by Lidell to be the most constant cause of 
necrosis. He states, moreover, that in his opinion when osteo-myelitis 
or periostitis occasions necrosis, it does so chiefly by inducing ostitis. 

Primarily, inflammation of the marrow tissue is the most frequent 
cause of necrosis, because first, the marrow tissue is eminently liable to 
inflammation ; and second, because the bone tissue receives its principal 
supply of blood from the medullary tissue ; but this supply is distribut- 
ed mainly to the inner laminae of the bone, consequently death of the 
bone from medullitis is usually concentric or central. 

Inflammation of the periosteum is the second most important cause 
of necrosis. The periosteum, however, furnishes a more limited supply 
of blood than the medullary tissue, and its vessels penetrate less deeply ; 
consequently the necrosis caused by periostitis is eccentric or periph- 
eral, and limited. The sequestrum is usually presented in the form of 
thin scales or laminae. 

Inflammation of the bone itself, that is, ostitis, whether it be primary 
or secondary, whether limited to the bone or involving also the perios- 
teum and medulla, causes death in totality, or throughout the entire 
thickness of the shaft. 

Inflammation causes death in bone by strangulation, or by the inter- 
ruption which it occasions to vascular supply ; necrosis resembling in 
this regard gangrene of the soft parts caused by iiiflammation. Like 
gangrene, also, it may be dry or moist ; but while in the case of the soft 
parts dry gangrene is the exception and moist gangrene the rule, the 
reverse is true of necrosis. The large majority of examples of necrosis 
correspond to that condition in the soft parts which we term dry gan- 
grene ; the bone is deprived of blood, and it is consequently, unless ex- 
posed to the air, dry, hard, white, or yellowish-white in color, sonorous 
when struck, and, as compared with moist necrosis, it is inodorous. 

Lidell has particularly described the moist or mejpliitic variety of 
necrosis, which he has never seen occur except in connection with 
pyaemia. The dead bone is, under these circumstances, " moist, more or 
less softened in consistence, of a dirty gray, dirty pale-green, or dirty 
greenish-brown color, and it exhales the intolerably offensive odor of 
rotting bone." 
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Spontaneous necrosis of the long bones occurs most frequently be- 
tween the eighth and twentieth ye'ars of life, and more frequently in 



Fig. 190. 




Necrosis in totality after Amputation of Femur. 9X inches in length. 



males than in females ; w^hile advancing age appears to favor the occur- 
rence of caries. The bones most liable to necrosis are the tibia, femur, 
and humerus. The tibia is generally attacked by superficial necrosis 
along the spine, and by concentric necrosis through the central portions 
of the shaft. In the femur it is the lower third which is usually 
affected, and in the humerus the upper third. 

Necrosis of the shaft of a long bone seldom extends beyond the point 
of junction of the epiphysis with the diaphysis. 

Annular necrosis often ensues upon amputations, in consequence 
of the injury done to the bone and to the medullary tissue by the ac- 
tion of the saw, especially when the section is made through the com- 
pact cancellous structure of the shafts of the long bones. 

Process of Separation and Exfoliation of the Dead Bone, or 
Sequestrum. — A sequestrum is a portion of bone separated fi-om the 
main body, but, as Oilier has correctly stated, not necessarily entirely 
dead or completely detached. The separation is completed when noth- 
ing but granulation tissue remains between the bony fragments; but 
we shall often observe that this interposed granulation tissue is firmly 
adherent not only to the main fragment, but also to the sequestrum by a 
prolongation of the granulations into the numerous small and irregular 
depressions which exist upon its surface. If we forcibly separate the 
sequestrum from its bed of granulations, it will be followed by a copious 
haemorrhage. This I have particularly observed after the removal of 
large superficial necroses of the skull. A more careful inspection of 
the sequestrum will now demonstrate that the vessels of the granula- 
tions were prolonged into the substance of the sequestrum, penetrating 
it in every direction, and that consequently it had not ceased to live: 
indeed it is evident that in consequence of this remaining circulation 
and ^^tality, it was gradually being reduced in weight and size by a 
vital metamorphosis, the bone tissue undergoing a change into granula- 
tion tissue and into pus. Dead bone, or bone completely exfoliated, 
undergoes no such changes. The separation and final exfoliation of 
the sequestrum is therefore effected by a vital but degenerative process 
which commences usually up(m the surface, forming, at first, a superfi- 
cial furrow filled with granulations : this furrow deepens into a chasm, 
and finally the sequestrum is at every point separated from the mam 
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Fig. 191. 




Central Necrosis of Tibia and Fibula after Ampiatation. 
Besection of Involucrum, including Sequestra. 



body of the bone, but it remains united by granulation tissue, a certain 
amount of connective tissue and vessels. Under these circumstances 
it is movable ; but even when no 
iiivohicrum has formed, as, for 
example, when central necrosis 
occurs in consequence of osteo- 
myelitis in the interior of an 
open stump bone, the sequest- 
rum cannot generally be at once 
withdrawn; the vital processes 
coutinuiiig, however, in the se- 
questrum, the outer surface is 
gradually reduced by degeneration, so that after a time its removal is 
accomplished with ease. 

A sequestrum caused by ostitis, or osteo-myelitis, occurring in the 
continuity of a bone, meets generally with another obstacle to its exfo- 
liation or removal, namely, an involucrum. In most examples the 
death of the bone has been preceded or accompanied by inflamma- 
tion of the periosteum, in consequence of which the inner oi- osteo- 
geuetic layer causes a deposit of new bone completely surrounding 
the old and dying bone, through which cloacce are usually found to 
exist, indicating the points where the nutritious arteries originally 
penetrated to the interior, but which openings are generally much 
enlarged beyond their original size by histological changes in their 
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Central Necrosis, showing Involucrum, SequeBtrum, and Cloac». 



walls, similar to those which occur between the sequestrum and the 
main bone. It must be observed that these cloacae do not usually 
increase in size after the sequestrum has undergone complete necrosis, 
so that, unless they are already of sufficient size to permit the bone to 
escape, we shall thereafter wait in vain for the spontaneous extrusion of 
the sequestrum ; or at least we may say that the process of spontaneous 
cxfcjliation must occupy many years for its completion. 

Treatment. — Necrosis is not a disease, but (mly one of its results. 
We lia\e therefore only to consider the question of the removal of the 
dead hone. So long as it remains in contact with the living tissues it 
must prove a source of irritation ; one important practical point needs, 
however, to be constantly borne in mind, namely, that its removal 
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before complete and spontaneous separation has taken place is almost 
inevitably followed by additional necrosis. 

The process of separation is slower when necrosis affects the lamella- 
ted tissue of the long bones than when it affects the epiphyses. It is 
slower also in adults than in children, in the lower extremities than in 
the upper. In the bones of the face it is especially rapid, I have 
observed, also, that syphilitic necrosis is remarkably tardy in the process 
of separation. It will not alter the practice, however, that the separa- 
tion is delayed. We have only to wait patiently, sustaining the patient 
by appropriate treatment as well as we can, until the process is accom- 
plished. 

In case the sequestrum, after separation, is found to be imprisoned by 
an involucrum, its removal must be effected by the trephine, or with the 
trephine aided by the chisel and mallet. It may be well to remind the 
young surgeon again that the separation of a sequestrum is often com- 
pleted long before it can be made to move under the probe, its immo- 
bility being due to the manner in which it is embraced by the 
involucrum. In such cases we must decide upon the probabilities of 
separation by the length of time which has elapsed since the commence- 
ment of the malady. 

There is one more point upon which the surgeon needs to be warned. 
The periosteum covering an involucrum is always thickened, and its 
attachment to the involucrum is so feeble that it is with great ease torn 
up by the fingers. I have seen the entire shaft of a bone thus removed, 
presenting an involucrum enclosing a separated sequestrum. It is un- 
necessary to say that such a procedure was unjustifiable. 



OHAPTEE XXI. 

DISEASES OF THE JOINTS. 

Section 1. — Synovitis. 

Syn., Inflammatio Synovialis, R. O. 

Synovial membranes are not in a strict anatomical sense serous 
structures, but they occupy an intermediate position between the serous 
and mucous. We observe, likewise, that their pathological lesions 
correspond in some measure to these anatomical peculiarities. In- 
flammations of synovial surfaces, when occurring in healthy constitu- 
tions, are in general less acute and less disposed to plastic effusions than 
inflammations of serous surfaces ; while, on the other hand, they are in 
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frciicral less inclined tlian inflammations of mucous surfaces to assume 
a chronic character, or to take on either the suppurative or ulcerative 
action. The presence, however, of any distinct cachexy, such as the 
gtrnnioiis or syphilitic, modifies essentially these predispositions. 

The causes of synovitis are exposure to cold, contusions, sprains, or 
violent stretching and wrenching of the joint-structures. It may occur, 
filso, more or less independently of these or similar local injuries, as a 
coiisccpicnce of a rheumatic, strumous, or syphilitic cachexia, as a 
(Toiiorrhceal complication, as a sequela of fevers, and from many other 
causes whose relation to the disease in question may not always be 
easily determined. In a large proportion of cases of synovitis depend- 
ent upon external injuries, and in many of those which are independent 
of such injuries, the fibrous envelopes and other superficial and adjacent 
structures are either primarily or secondarily involved. Examples of 
uncomplicated synovitis are, however, not unfrequent. The more super- 
ficial joints are those which are most liable to this disease ; from which 
fact we are probably to infer that a local provocation, such as expos n re 
to cold, or some contusion, is, in most cases, the active and immediate 
cause, even when the general cachexia is regarded as eminently respon- 
sible. The knee, ankle, elbow, and wrist joints are most liable to sy- 
novitis ; while the hip and shoulder joints are least liable. 

A primary and essential result of synovitis is increased vascularity 
of the synovial membrane, and effusion of sero-muculent fluid into the 
(iapsule of the joint ; the membrane soon loses, also, its natural satin- 
like surface, and assumes a velvety, granulated, or cheniosed appearance. 
The intensity of the inflammation being increased, or, in certain consti- 
tutions, the process of inflammation being much prolonged, without 
increase of intensity, the granulation and epithelium cells are converted 
into pus-corpuscles, the membrane disappears at certain points as if by 
erosion, the cartilage becomes exposed, pulpified, and destroyed, and 
finally even the epiphyses of the bones may be invaded, or the pus may 
find its way spontaneously to the surface. Meanwhile the fluid con- 
tained within the synovial sac becomes at first more thin ; blood cor- 
puscles and lymph mingle with the synovia, and eventually pus accu- 
innlates in large quantities. To the earlier stages, and the less acute 
forms of the malady, the term Hydrarthrosis has been appropriately 
given, while in the more acute or suppurative stage it has been called ' 
Pyarthrosis. 

It is affirmed that hydrarthrosis, or dropsy of a joint, may occur in- 
dependently of synovitis, the synovial membrane being in a condition 
of atony, and presenting a preternaturally white and sodden appear- 
ance. Such examples must be exceedingly rare, since, wdth considera- 
ble opportunities for observing, I have never recognized their existence. 

When the disease has not progressed beyond the stage of serous, 
sero-nmcous, or moderate sero-plastic effusion, and a cure is effected, the 
functions of the joint may be completely restored: but after abundant 
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l)lastic effusions, and when the serous surfaces and the cartilages of in. 
crustation have yielded to the destructive processes of the inflammation 
fibrous bands bind the adjacent surfaces, causing more or less com])letc' 
false anchylosis; or the opposing articular surf aces become united l)j 
bone, constituting true or complete bony anchylosis. 

The symptoms of acute synovitis are pain, swelling, heat, and tender- 
ness. The pain is generally severe, and in most cases it is limited to 
parts in the neighborhood of the structures affected. In the case of 
the hip-joint, and occasionally when other joints are inflamed, reflex 
pains are often experienced, in parts remote from the actual seat of dis- 
ease, and most commonly in those nervous filaments supplying muscles 
which move the affected joints. Reflex pains are usually more severe 
at night, and they are frequently accompanied with muscular spasms. 
When the knee is the seat of synovitis, the joint appears most swollen 
above the patella, where the synovial sac reaches upwards beneath the 
tendon of the quadriceps, and on either side of the patella. The fluid 
can be observed to fluctuate or undulate from side to side, when pressure 
is made. The leg is generally flexed upon the thigh ; a position assumed 
partly because it alleviates the pain, and partly because the flexor 
muscles are usually in the greatest tension, and compel the hmb to as- 
sume this position. 

In chronic synovitis there is usually no discoloration, and the pain is 
a much less prominent symptom ; yet neither pain nor tenderness is 
often wholly absent. In a few examples, especially where chronic 
synovitis occurs in broken and irritable constitutions, the tenderness is 
excessive, and motion causes the most acute pain. The swelling, how- 
ever, caused Ijy the intra- capsular effusions is a marked and diagnostic 
symptom. 

Treatment of Synovitis. — Acute synovitis, like other forms of acute 
inflammation, demands, first of all, absolute rest ; and where this cannot 
be otherwise secured, it must be accomplished by the aid of well-ad- 
justed splints. The second consideration is position ; not with reference 
to the future usefulness of the limb in case anchylosis were to ensue, 
but now solely with reference to the influence of position in relieving 
inflammation of the synovial surfaces. In the case of the lower ex 
tremities, experience has shown that when the hip-joint is inflamed it is 
put in the most favorable position for repair when the axis of the chigh 
corresponds with the axis of the body ; and that, also, when the knee- 
joint is in like manner affected, the inflammation end pain are abated 
when the limb is straight. If an explanation of these facts were asked, 
it might be diflScult to furnish a wholly satisfactory answer ; but it is 
possible that it may be found in the less sensibility or greater capacity 
of endurance in those portions of the articular surfaces which are most 
accustomed to pressure. Fortunately also the 'straight position of both 
the hip and knee joints is that which, in case anchylosis were to ensue, 
would render the limb most useful for the purposes of progression. I» 
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the case of the upper extremities, synovitis of either the elbow or wrist 
joint are found as a rule to be more amenable to treatment in the 
straight than in the flexed position, A third indication of treatment in 
all inflammations involving the joint-surfaces is to diminish as far as 
practicable the pressure caused by muscular contraction. For this pur- 
pose we employ in the case of acute synovitis of the hip or knee joint 
the pulley and weight, applied in the same manner as directed for the 
extension of broken femurs ; only that it is seldom found advisable to 
employ a weight of more than eight or ten pounds for adults, and much 
less weight for children. 

Of the value of the plan of treatment now recommended, I cannot 
speak too confidently. Absolute rest, the extended position, and trac- 
tion, constitute the most reliable resources in a vast majority of cases 
of acute synovitis ; nor are these means without value in a pretty large 
proportion of cases of chronic synovitis, of ulceration, and of various 
other affections of the joint. 

Many other modes of treatment have been recommended and prac- 
tised in acute synovitis, sometimes, no doubt, with benefit, and at other 
times, in my experience, without benefit, or plainly to the disadvantage 
of the patient ; such measures, for example, as the local application of 
the tincture of iodine, blisters, or ice, compression with bandages and a 
wet sponge, puncture and evacuation of the serous fluid, followed by 
rest and carefully adjusted pressure ; but, in my judgment, all of these 
plans are too capiicious and uncertain in their results to merit an un- 
qualified approval. 

The treatment of chronic synovitis is in general a much more 
difficult problem. Kest, position, and ti'action fail in a large proportion 
of cases ; while blisters, iodine, compression, and puncture are, to say 
the least, less often mischievous. There are present now, in most cases, 
two new elements or conditions opposed to success ; first, a constitu- 
tional fault or decay which is unfavorable to the dispersion of the local 
inflammation ; and second, an absence of that natural stimulus which 
is essential for the maintenance of natural functions. All the organs 
of the body are more or less liable to congestions and chronic inflam- 
mations, and the consequent effusions are less apt to be removed when 
these organs are in disuse. 

Constitutional decay is generally to be overcome only by exercise, air, 
and good diet, aided perhaps by tonics ; while the natural local stimulus 
is only to be found in passive or active motion of the affected joint. It 
is sometimes difficult to decide when this period has arrived in which 
motion will be found useful, but in most cases it is not delayed many 
weeks. Among the few wonderful cures which it has been my privilege 
to have wrought, cures of chronic synovitis of the knee and ankle 
joints have been the most frequent and the most marvellous. Under 
passive or active motion, with good diet, air, and other hygienic mea- 
sures, bedridden patients have in a few weeks been restored to health, 
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and their swollen, painful, and stiff joints have resumed their fiinctiouc 
completely. 

The joint must first be subjected to passive motion, with sturdy rub- 
bing; then to active motion. Faradization is not without its vahie but 
it is second in importance to the measures first named. Kor must we 
be deterred by the pain which motion and rubbing may occasion ; nor 
indeed, by the temporary swelling which may ensue. A pei-sistence 
in the same measures will generally conquer both, and sometimes very 
speedily. 

If muscular contractions occur in the progress of the disease 
with distortions of the limbs, they are to be overcome by the same 
means, namely, passive or active motion, or by extension with weights 
and pulleys, or by splints ; and in extreme cases, when other measures 
have failed, by subcutaneous section of the tendons. 

Hydrarthrosis, or water in the joint, seldom or never occurs except 
as a result of some form of inflammatory action ; but it may be conse- 
quent ui3on a very low grade of infiannnation, or persist after the 
subsidence of all signs of inflammation. Pressure with an elastic 
band or with a wet sponge, conjoined with the other general and local 
measures already suggested for chronic inflammation, will often prove 
suflicient. Tapping, injections of iodine, etc., notwithstanding consi- 
derable testimony in their favor, are remedies of doubtful propriety. 

When pus forms, either in acute or chronic syno\itis {2)yarihrosis\ 
prompt evacuation of the fluid, by early and free incision, is the proper 
remedy. There is no joint in the body to which this rule may not 
properly be applied, provided always the diagnosis is well made out, 
and the joint is within reach of the knife. At the present day no 
surgeon should consider his diagnosis as complete when the presence 
of pus in a joint is suspected, until he has introduced an exploring 
needle. 
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Sayre's Apparatus for extension at Ankle-joint. 



Dr. Sayre has invented a very simple and ingenious portative appa- 
ratus for the purpose of making extension in certain cases of chronic 
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iuflainination of the ankle-joint. The instrument consists of a nrm steel 
plate, made to fit the sole of the foot ; at the heel is a hinge-joint, and 
attached to it a rod, slightly curved at the bottom, and extending up 
the back of the leg to near the knee. Over the instep is an arch, like 
the top of a stirrup, with a hinge-joint at its summit from which springs 
another rod, which runs in front of the leg, of equal length with 
the one behind. These rods are made with rachet and cogs for exten- 
sion, and connected at the top by a firm band or collar of sheet-steel, 
admitting of adjustment by a slide, and which may be locked by turn- 
ing the nut with the key. Firm adhesive plaster, cut in strips about 
one inch wide, and long enough to reach from the ankle to near the 
tubercle of the tibia, is placed all around the limb ; the plaster is then 
secured in its position, to within an inch or two of its upper extremity, 
by a well-adjusted roller. 

The foot is placed upon the steel plate and firmly secured by adhe- 
sive strips and a roller ; the collar is closed and locked upon the leg 
just tight enough to be comfortable ; the upper ends of the strips are 
brought over the collar and reversed upon the leg, where they are 
made fast by a few more turns of the roller. Extension is now made 
by turning the cogs with the key. 

Ulceration of the Cartilages and of other tissues composing the 
articulation, is an occasional result of both acute and chronic synovitis. 
Its existence is rendered probable when, in strumous constitutions, the 
inflammation is greatly prolonged and the joint surfaces have become 
exquisitely sensitive ; but we shall have more certain evidence of its 
presence when pus escapes from the joint and the probe detects the 
eroded and roughened bone, or when a distinct bony crepitus is devel- 
oped by moving the joint surfaces upon each other. In this event three 
alternatives are offered : — 

First, bony anchylosis ; this, it need scarcely be said, is the most desir- 
able alternative ; and in order that it may be attained we secure to the 
joint absolute immobility, in that position in which the limb will be most 
useful if saved. Either leather, felt, paste, or plaster-of-Paris may be 
employed for this purpose. The sinuses must be kept sufficiently open to 
permit a free discharge of the pus and debris ; and after a time, in order 
to improve the general health, the patient may be permitted to go about 
upon crutches. When the disease involves the tarsal or carpal articu- 
lations, and has extended to the structure of these spongy bones, com- 
plete transfixion of the joint with a drainage tube, or with a seton of 
oakum, constitutes often an essential part of the treatment. 

Second, excision of the affected joint ; a measure which has been at- 
tended with the happiest results in its application to a large number of 
the joints of the body, but which is not to be considered so long as a rea- 
sonable hope remains that bony anchylosis may be accomplished. For 
a more complete consideration of this subject the reader is referred to 
the cliapter on excision, and to the section on diseases of the hip-joint 
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Third, amputation as a final resort, and only to be nntcrtained when 
all other expedients have been considered and dismissed, or have been 
thoroughly tried. 

Section 2. — Chronic Rheumatic Akthritis. 

Syn., Osteo-arthritis longa, R. O. ; Chronic Osteo-zirthritis ; Rheiiinatoid Arthritis' 
Rheumatic Gout ; when affecting the Hip-joint in old persons, Morbus Coxa 
Senilis. 

Under this great variety of terms medical and surgical writers have 
described a peculiar and well defined joint-affection, involving both 
the fibrous and bony tissues, and having some points of resemblance, in 
so far as the symptoms are concerned, to both gout and rheumatism; 
but the evidence is by no means conclusive that in a pathological sense 
it is related to either. 

Chronic rheumatic arthritis may occur at any period of life, but it is 
most frequently met with in old men, especially in persons who have 
been much exposed to cold and to fatigue during a large portion of 
their lives. In women it is much less frequently observed; but it 
sometimes supervenes upon, or is associated with, menstrual irregulari- 
ties, occurring at the periods of commencement or close of menstrua- 
tion ; while in other cases it seems to have had its origin in anaemia 
due to protracted lactation, or to other similar causes, I have met with 
examples which were plainly hereditary. 

The hip-joint is especially liable to this disease, but it is occasionally 
seen in the knee and shoulder-joints, in the joints of the fingers and 
toes, in the temporo-maxillary articulation, and probably no joint of the 
body is wholly exempt. 

Chronic rheumatic arthritis is characterized by pain and tenderness 
of the affected jc)int, which are greatly aggravated by motion. In the 
case of superficial joints, there is generally observed, at first, consid- 
erable swelling from effusion within the synovial capsule ; but occa- 
sionally the malady progresses to its termination in complete anchylosis 
without any evidence of intra-capsular effusion. This latter variety has 
been termed " dry chronic rheumatic arthritis." 

As the malady progresses, the eifused fluids are gradually absorbed, 
while the epiphyses expand, causing, in the case of the fingers and in 
other superficial bones, node-like projections and distortions. In the 
case of the fingers the distortion usually presented is a deflection to the 
ulnar side. 

In most cases the disease is symmetrical, affecting the opposite or cor- 
responding joints simultaneously ; and when seated in the hip-joints, the 
patient has a peculiar and characteristic waddling or wriggling gait, oc- 
casioned by the almost complete immobility of the articular surfaces. 

The pathological changes consist in an increased vascularity, with 
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tliickeiiiiii? «f the s^movial membranes and of the fibrous structures 
surrounding the joint ; of increased secretion of the synovial fluid in 
the earher stages, except in those examples termed dry rheumatic 
arthritis; and in the later stages, bony or calcareous deposits often 
occur within the joint. Portions or the whole of the synovial mem- 
branes covering the ends of the bones are eventually removed ; the 
cartilages of incrustation disappear ; and, in cases where limited motion 
has continued, the articular Lurfaces present a white and polished a]i- 
pearance like ivory {eburnation). 

In other cases, where anchylosis is complete, the surfaces, upon being 
separated by force, appear rough and porous ; short fibrous bands pass 
from one bone to the other, or the bony tissue itself is continuous 
between the opposing ends ; the articular ends are misshapen, often 
overhanging at their margins, as if they had l)een soft like putty, and 
were flattened by pressure. In the case of the femur, the round liga- 
ment has usually disappeared, the head is moulded out of shape and 
depressed, the acetabulum is enlai-ged or elongated, the neck is short- 
ened, and from the trochanters and intertrochanteric lines a crest of 
osteophites project upwards irregularly, forming, sometimes, a rudely 
shaped coronet. The interior of the neck presents in most cases 
enlarged cancelli, penetrated with lines of compressed cancellous 
structure, resembling the interior callus of old fractures. 

Considering the number and character of the changes which have 
occurred when this disease involves the head and neck of the femur, it 
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Chronio Rheumatic Arthritis of Hip-joint. 



19 not surprising that these curious specimens should have so often been 
niistaken for intra-capsular fracture united by bone. For a rnoro full 



432 GONOEEHCEAL, SYPHILITIC, AND GOUTY AETHEITIS. 



consideration of the true nature and interpretation of these mnseuin 
specimens, the author begs leave to refer to his Treatise on Fractures 
and Dislocations, and especially to those portions relating to fractures 
of the neck of the femur within the capsule, and to fractures of the 
anatomical neck of the humerus. 

Kheumatic arthritis might easily be mistaken for chronic articular 
rheumatism, in its earlier stages ; but the stolid persistence of the for- 
mer, the fact that it never leaves one joint to attack another, and the 
peculiar articular deformities v^hich eventually take place, will after a 
time render the diagnosis certain. 

Treatment. — The treatment must be both general and local. If 
possible, nutrition must be improved by proper hygienic measures, by 
the use of wholesome food, by air and by exercise, and by complete 
mental relaxation. In the case of females especial attention should be 
given to the condition of the uterine functions. As internal remedies 
guaiac, assafoetida, and other warm, stimulating, and diffusible agents 
most often give relief. Robert Smith recommends an electuary com- 
posed of guaiac, sulphur, bitartrate and carbonate of potass, and ginger, 
with a little rhubarb. 

The local remedies are passive motion, when it can be borne without 
causing excessive pain, with warm stimulating embrocations made with 
the hands and repeated often. Swathing the joints with flannel or with 
stimulating plasters is also sometimes useful. 

Section 3. — Gonoerh(eal and Syphilitic Arthritis. 

Reference has been made to Gonorrhceal and Syphilitic Arthritis, 

in the chapters devoted to the special consideration of gonorrhoea and 
syphilis. The history of the case will generally be sufhcient to deter- 
mine the diagnosis, and to indicate the appropriate treatment. 

Section 4. — Gouty Arthritis. 

The enlargement of joints occasioned by the gouty diathesis are in 
most cases distinctive, and are not to be confounded with either of the 
articular affections enumerated. Gout is generally hereditary, and in 
these cases it seldom occurs before the thirty-fifth year of life ; when 
acquired it may be developed much earlier. The smaller articulations, 
especially those of the fingers and toes, are more subject to gouty at- 
tacks than the larger joints ; and, in a large majority of examples, the 
metatarso-phalangeal articulations of the great toes are primarily af- 
fected. The pains and the tenderness which accompany this malady 
are exquisite, and in many cases recur in paroxysms or " fits," at more 
or less regular intervals. The peculiar anatomical character distinctive 
of gout is the deposit of tophi, composed chiefly of the urate of soda, 
within and around the joint, forming incrustations upon the articular 
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surfaces, ligaments, and even npon the tendons adjacent to the joint. 
As it presents itself in the joints, the affection is termed Gouty Syno- 
vitis, Arthritis Nodosa, or Inflammatio Synovialis Podagrioa 
(R.O.). It is iiot regarded as a strictly surgical affection, and will 
therefore demand no further attention in this treatise. 

Section 6. — Hip-joint Diseasp:. 
Syn., Morbus Coxae, R. C. ; Coxalgia ; Coxarius. 

Surgeons have, by common consent, included under this term several 
morbid conditions ; or, perhaps, more properly speaking, certain morbid 
conditions having distinct and separate origins, but which are more or 
less liable to the same results, namely, suppuration, caries, and necrosis 
of the structures composing this articulation. Thus, for example, we 
are permitted, on the one hand, to include disease of these structures 
having a purely traumatic origin, such as those inflammations originat- 
ing in violent strains or concussions, and, on the other, similar inflam- 
mations originating from a strumous diathesis, or occurring as sequelae 
of fevers ; again, on the one hand, we include those inflammations 
which may chance to be transient, or to terminate speedily in sujjpu- 
ratiou, and, on the other, those which are of a chronic character and 
whose final terminations are long delayed ; the term embraces alike 
inflammations having their point of departure from the syno\dal mem- 
branes, the fibrous tissue, and the bones. 

It will be noticed that in this category are included only those affec- 
tions of the hip-joint which in their rise, progress, and terminations 
have so many points of resemblance that they cannot ordinarily be dis- 
tinguished the one from the other ; while all those affections which 
differ so essentially that their diagnosis is not usually attended with 
difficulty, such for example as chronic rheumatic arthritis, chronic 
articular rheumatism, gouty and syphilitic arthritis, are excluded. 

These remarks, in reference to the meaning of the term " hip-disease," 
seemed necessary in order that the reader might comprehend the pro- 
priety of including under one term so great a variety of conditions^ 
while, in the case of most other joints, more minute anatomical distinc- 
tions are made in the nomenclature. It arises from the necessities of 
the case. I am aware that surgeons have attempted to establish a more 
precise diagnosis, and especially to indicate the signs by which we may 
determine whether the morbid processes have commenced in the ace- 
tabulum {acetabular arthritis), in the head of the femur {femoral 
arthritis), or in the synovial, or fibrous structures of the joint itself 
{arthritis), and to establish upon this differential diagnosis a more accu- 
rate prognosis, and a more absolute plan of treatment. 

Examples are now and then presented in which this degree of preci- 
sion is possible, or in which we may at least arrive at approximate con- 



434 



HIP-JOINT DISEASE. 



elusions ; but such opportunities are rare, and in most eases the diagno. 
sis is only completed in the progress of the surgical operation wbicli ig 
made for the i-elief of the malady, or in the autopsy. The following 
are the chief differential signs : — 

Arthritis. — When inflammation attacks primarily the S}Tiovial, carti- 
laginous, or fibrous tissues, it is usually of an acute character, occurring 
suddenly after a violent sprain of the joint, or after a long walk. Tlie 
pain is at an early period intense and lancinating, and the patient is 
intolerant of the slightest pressure or motion. The limb becomes 
everted, abducted, more or less flexed, and apparently elongated as in 
other forms of hip-disease, but at a period much earlier. It occurs at 
all ages, but most often in persons below the middle of life. 

These are the usual special phenomena of acute arthritis at the hip- 
joint; but in cases of a chronic character, oinginating in persons 
of strumous habits, or occurring without any appreciable external cause, 
the symptoms are less marked, and the lines of distinction between it 
and other forms of hip-disease cannot, in most cases, be defined. 

Acute coxal arthritis may terminate in resolution with speedy res- 
toration of the functions of the joint ; or it may proceed rapidly to 
leffusions, first of serum and finally of pus, with rupture or ulceration of 
the capsule, and destruction of the whole interior of the joint, including 
the cartilaginous structures ; portions of the bony structures may 
become carious and disappear, and finally what remains of the head of 
the femur may escape from the capsule and socket. In this condition 
the patient may survive many years and then recover without surgical 
interference, with a shortened, more or less deformed, and perhaps an 
anchylosed limb. 

Acetabular Arthritis. Syn., Acetabular Ostitis and Periostitis. 

— ^When the disease attacks primarily the pelvic bones, the head of 
the femur may also, in the end, undergo considerable morbid changes, 
such as softening, caries, deformation, and possibly dislocation; but 
these results are less frequently observed, and the extent of the femoral 
lesions is usually more limited than in either of the other varieties. 
The characteristic sjmiptoms, however, are such as are not usually seen 
or recognized until the malady has made great progress, namely, 
necrosis of various portions of the pelvic bones, intra-pelvic abscesses, 
and in a few cases penetration of the acetabulum by the head of 
the femur. 

Acetabular arthritis, like arthritis, is liable to occur at any period of 
life. The prognosis is always unfavorable. 

Femoral Arthritis. Syn., Femoral Ostitis and Osteo-myelitis. 
— Chronic inflammation invading primarily the upper end of the 
femur is probably the most frequent source of the so-called "hip- 
disease." Occurring most often in early life, and in children of a 
strumous habit, it is exceedingly insidious in its approach, and pe- 
culiarly intractable in its progress. It is essentially the same malady 
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as that vvhicli, having attacked the lower epiphysis of the femur, or 
the upper epiphysis of the tibia, is known as " white swelling." The 
morbid changes which occur in the interior of the bone have been 
variously interpreted ; by some the cheesy infiltrations are considered 
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Acetabnltun and Femur in a case of Hip-disease. 



as strumous deposits ; by others as tuberculous ; still others, regard- 
ing sci'ofulosis and tuberculosis as identi(;al, apply to these morbid 
products either one of these terms indifferently ; but later pathologists 
recognize in them nothing more nor less than the infiltrations and 
(legeueratiotis of tissue consequent upon chronic inflammation, and in 
their nosology " white swelling " is circumscribed osteo-myelitis or 
ostitis, liable to be followed by solidification, expansion, suppuration, 
necrosis from strangulation, and caries. To this latter theory I do 
not hesitate, in view of the evidence now before me, to declare my 
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adhesion. Nevertheless, there can be no doubt that a strumous or a tu 
berculous diathesis constitutes an active predisposing cause in a large 
proportion of cases— a doctrine which is in no way inconsistent with 
the fact that in most examples the development of the malady may be 
distinctly traced to some apparently insignificant local injury. 

The symptoms which characterize this variety may be considered 
as typical of the malady hitherto known and described as hip-disease, 
and from which the other varieties differ only in the degree and 
manner already indicated. An account of the symptoms and treat- 
ment, therefore, of coxo-femoral arthritis will demand more careful 
consideration. 

Probably ninety per cent, of all the cases of hip-disease occur prior 
to the period of puberty, and generally between the ages of 2 and 10. 
It is very seldom, however, that the disease is manifested until after 
the child begins to walk; from which fact we may fairly iufei 
that the immediate provocation is, in most cases, some local injury. 

The patient is first observed to limp occasionally, especially after 
active exercise, or when he first rises in the morning ; or he complains 
often of feeling tired, but when interrogated more closely he refers to 
a pain about his knee as the cause of his weariness and lameness. The 
pain now alluded to, and which is one of the most distinguisliing 
features of the malady, although not always present in the first stage, 
is probably situated in those branches of the obturator nerve which are 
distributed to the knee, and is explained by the anatomical fact that 
the same nerve supplies the structures adjacent to the liip-joint. It is 
felt especially upon the inside of the knee, and is often particularly 
severe at night. During the whole progress of the malady, or at least 
until a very late period, this phenomenon is usually present. The pain 
is aggravated by attempts to straighten the thigh, and also by forced 
abduction or rotation outwards. Coincident with the occurrence of 
pain there is usually observed some tendency on the part of the patient 
to flex the thigh, especially when in the recumbent posture. 

The symptoms now described indicate the initial period of the dis- 
ease, during which the inflammatory lesions have invaded all the 
structures composing the joint, and, to a greater or less extent, the 
structures adjacent; but it is probable that neither suppuration, caries, 
nor necrosis have yet added their fatal complications, and a cure without 
deformity or maiming is still possible ; indeed, with modern improve- 
ments in the surgical and therapeutical management of these cases, it 
is rendered probable. 

The second stage is characterized by increased pain, apparent elon 
gation of the limb, abduction, eversion, increased flattening of the nates ; 
the gluteal fold is lowered and the internatal fissure is inclined toward 
the affected side. The motions of the joint are extremely limited or 
wholly abolished. 

The inflammatory action has now resulted in abundant intra-capsu- 
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lar effusions, perhaps of serum, of serum with fibrin, or of pus. In case 
the inflammation has not exceeded the stage of serous or of sero-plastic 
effusion, a cure without deformity might still be possible ; but if pus 
has actually formed, such a hope could scarcely be entertained. The 
g(>Uition of this question, so important at this moment in reference at 
leabt to the prognosis, could only be obtained by exploration, and this 
has actually been proposed and practised, both as a means of diagnosis 
and as a curative measure. 

The third stage presses closely upon the second, leaving ordinarily 
but little time for hesitation, or for delay in the application of suitable 
remedies. The pus having formed, very soon finds some point of exit 
from the painfully distended capsule, its escape being followed by sen- 
sible relief to the patient, and with somewhat improved mobility of the 
johit. From this time forward the position of the limb is gradually but 
steadily changed; until at length, if left to the uncontrolled action 
of the muscles, the thigh becomes rotated inwards, adducted, and 
shortened ; in short, it is found eventually in a position exactly the op- 
posite of that in which it was in the second stage. Tlie flexion alone 
remains unchanged. In some cases, however, flexion is increased and 
in others diminished. Meanwhile the pus makes its way to the surface, 
most often below the external trochanter or in the direction of the glu- 
teal fold, but not unfrequently at other points of the periphery of the 
limb, and especially in the groin. 

An examination of the joint at this period shows almost complete de- 
struction of the whole of its delicate interior machinery, including the 
synovial membrane, the round ligament, the cartilages of incrustation, 
the fibro-cartilaginous rim of the acetabulum, and of more or less of 
the ligamentous structures ; the head of the femur is eroded, partly 
removed by caries, or a necrosed fragment alone remains, completely 
separated from the neck and shaft ; the acetabular cavity is enlarged, 
or elongated, sometimes perforated at its base ; and in exceptional 
cases the remnant of the head which still preserves its attachment to 
the neck, or the decapitated neck, is thrust upwards through a rent in 
the capsule and thus completely dislocated upon the dorsum ilii. 

If the patient survives these serious lesions, a cure may be accom- 
plished, after the lapse of several years, the head or neck of the femur 
forming for itself a new and imperfect articulation upon the dorsum 
of the ilium, while the acetabular cavity remains elongated, permitting 
the head to slide up and down ; or the cavity may become narrowed, 
Dsteophites may shoot from the neck and trochanters, forming buttresses 
toward the pelvic bones, which, while they limit the motions of the new 
jonit, serve also in some measure as supports for the weight of the body. 
I have especially noticed the presence of these osteophites when a por- 
tion of the head of the femur, necrosed, remains loose in the cavity of 
the socket. In such examples as this latter, the patient may recover so 
far as to be able to walk about and attend to ordinary duties, but the 
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fistula does not close nor can the cure be complete until the fragnienl 
of dead bone, however small it may be, is removed. 

Treatment of Hip-joint Disease. — The more rational view of the 
pathology of hip-joint disease adopted by modern pathologists and 
surgeons, namely, that in all its varieties it is essentially an inflamma- 
tory lesion, simplifies greatly both its surgery and therapeutics. It is 
hereafter removed from the category of special maladies, having special 
and debatable indications of treatment. Whatever laws goveiii the 
progress and management of inflammatory lesions elsewhere are strictly 
applicable here, Kest, position, and hygiene is the simple formula for 
the treatment of incipient hip-disease ; and w^hen suppuration, caries, 
or necrosis have ensued, patient delay until nature has accomplished 
the removal of the decayed or decomposed structures ; or, when nature 
is found to be inadequate to the accomplishment of this end, timely 
and judicious surgical interference constitutes the remaining resource 
of our art. 

Having already considered the subject of the treatment of both acute 
and chronic inflammations of the joints in the section devoted to syno- 
vitis, it only remains to make a special application of the rules there 
announced to the treatment of inflammations involving the hip-joint. 

Rest may be attained by decubitus alone, or by decubitus aided by 
the application of a long, carefully -moulded leather splint ; and this is 
the method practised by many surgeons abroad, and which I have in 
many cases myself practised with success. As a means of securing im- 
mobility and proi)er position to the joint I have sometimes employed 
gutta-percha ; Barwell, of London, prefers wire gauze ; but at the pres- 
ent moment most American surgeons prefer decubitus with extension, 
effected by means of the weight and pulley. The advantages of this 
latter method are several : first, it secures immobility of the joint with- 
out the annoyance occasioned by a heavy and sometimes very uncom- 
fortable splint : second, it antagonizes the contracted muscles, and 
removes to a great extent the painful pressure of the opposing articular 
surfaces — in other words, it is another means of securing rest : third, it 
prevents those distortions of the limb which are inevitable when the 
muscles are unopposed, and which are so difiicult to overcome when they 
have once taken place : fourth, it insures for the limb the best possible 
position for usefulness, in case anchylosis finally takes place : fifth, it 
prevents in some measure the final shortening. 

Dr. Sayre and myself constantly employ for this purpose precisely 
the same apparatus which has been described as applicable to the treat- 
ment of fractures of the neck of the femur ; the weight being appor- 
tioned to the age and endurance of the patient, and being removed from 
time to time as tlie comfort of the patient may seem to require. In 
general it may be said that the amount of weight proper to be em- 
ployed will vary from three pounds to eight or ten. 

In the first stage of the malady this simple measure meets eveiy indi 
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cation ; unless we except such measures of general hygiene as the case 
may demand, and which must be varied according to the exigencies 
of the case ; but there are many excellent surgeons who insist upon the 
value and importance of other local and constitutional remedies ; thus, 
for example, our own great surgeon, Dr. Physic, thought it necessary to 
begin in all cases with large and repeated doses of cathartic medicine ; 
the practice of applying blisters, setons, or issues, is almost classic, and 
less heroic surgeons have preferred to apply leeches, or to paint the skin 
with the tincture of iodine, or to anoint with stimulating liniments. I 
will not deny that a few sturdy patients may be benefited by cathartics ; 
uor that issues and blisters have frequently given manifest relief to the 
paiu, but I have reasons for believing that they have both much more 
often done serious and irreparable harm by their irritating and ex- 
hausting effects, especially when their use has been long continued; 
while the remaining remedies suggested are only straws, with which 
sensible practitioners, in a matter so serious, will not seek to amuse 
either tliemselves or their patients. 

As a rule, the appropriate hygiene is found in plenty of fresh air, a 
moderate temperature, good, wholesome diet, and cheerful attendants. 

Among those who employ extension in the treatment of this disease 
a question has arisen as to whether, in case the limb is found to be 
drawn out of position, and the acute stage is not yet passed, it is better 
practice to apply the extension at once, or to wait until the inflamma- 
tory symptoms have somewhat subsided, or, perhaps, until the case is 
nearly terminated. In my opinion the question admits of l)ut one 
auswer. If the distortion is permitted to remain it is likely to increase 
steadily, and there is much danger that it will become irremediable. 
It is better, therefore, to make the attempt to overcome the contraction 
of the muscles at once ; birt the force applied must be proportioned to 
the sensibilities of the patient, and the direction of the force must be, 
at first, in the direction of the axis of the limb, and not in the direction 
of the axis of the body. In order to accomplish the latter purpose, the 
pulley and weight may be used for extension, and the counter-extension 
may be made by a perineal band as well as by the weight of the body. 
If, happily, under a faithful trial of this method, the rigid muscles 
are made to yield, by gradually changing the direction of the extension, 
the limb may, at a later day, be brought into a line with the body. 

Let it be understood that this method demands circumspection, with 
daily and hourly attention. It ought never, or, at least, not after the 
fii"8t few hours, to cause pain, but it must be pursued carefully and 
with frequent changes until the end is accomplished, or until it is fully 
determined that a result so desirable cannot at present be attained. 

The length of time during which the patient ought to be confined to 
the horizontal posture must be left to the judgment of the surge(m : 
seldom less than four or six weeks, and in most cases a much longer 
confinement is justifiable or is absolutely required. The period will at 
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length arrive, however, in which rest and extension must be reo-ardcd 
as secondary to general measures of hygiene ; a period in which the 
erect position and exercise become essential to the preservation df 
health, and thus indirectly essential to the restoration of the natural 
functions of the joint and limb. 

Exercise, with immobility of the joint, may be obtained by the use of 
crutches, and by the employment at the same time of a long gutta-per- 
cha, leather, or felt splint, or by the use of Barwell's or my own wire- 
gauze splint, moulded to the outside or back of the pelvis and thigh. By 
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Author's wire-ganze splint. 



this simple metliod I have managed a great many cases and brought 
them to a satisfactory termination ; and probably a large majority of 
European surgeons adopt essentially the same practice to-day. 

In 1855, Dr. Henry G. Da-vis, of this city, announced a new method of 
treatmg hip-joint disease with a portative extension apparatus, by which 
he proposed to combine mobility with diminished fi-iction of the joint 
surfaces. I have already, when speaking of the treatment of chronic 
synovitis, alluded to the importance of passive motion as a means of 
cure, whenever an attempt is made to re-establish the natural functions 
of the part. It was precisely this end which Dr. Davis proposed to 
accomplish by his apparatus.' Of the importance of the principle as ap- 
phed to certain stages of the disease there can be no doubt, but as to 
the competency of the apparatus to accomplish the end proposed there 
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is some difference of opinion, and for this reason the portative apparatiis 
first devised by Davis has undergone many changes in the hands of 




Splint. Sayre's Apparatus. Davis' apparatus. 

other surgeons, and Bauer, speaking of all those inventions designed to 
secure extension without interfering with the mobility of the joint. 



Fig. 203. 




Bauer''s apparatus. 
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says " the amount of extension exercised by them is very insignificant " 
lie denies, moreover, that mobility is desirable, claiming, ou tlie eon 
ti-ary, that the true purpose of a portative apjjaratus is to give "fixity" 
to the joint and at the same time extension ; and he has accord in irly 
(jonstructed an apparel, such as is represented in the acco]iij)an}Tii'cr 
woodcut, in which extension is elfected by a well-fitting laced boot' 
and counter-extension by a crutch-head placed against the tuber iscliii 
Two rods are employed instead of the one in Sayre's appaiatiis, and 
both are lengthened or shortened by the action of a screw. In both 
Davis and Bauer's apparatus extension ir made from the foot ; while in 
Sayre's it is made from above the condyles of the femur, and it is this 
peculiar feature which renders the latter lighter and more strictly por- 
tative than either of the others. 

"Without denying to each of these several forms of apparatus certain 
qualities of excellence, it seems to me quite certain that neither of 
them are entitled to the degree of unqualified confidence a\ liich their 
respective inventors appear to repose in them. Each form niav have 
some special application to a particular case, but ncne 
of them are suitable to all the stages of disease or to 
all the exigencies which may arise. 

The simple wire-splint of Barwell and others, or the 
leather, felt, or gutta-percha splint, in which no exten- 
sion is attempted, will serve in many of the uncompli- 
cated cases, and especially during the first stage of the 
disease ; the apparatus of Bauer, which, while it allows 
no motion at the hip-joint, makes effective extension, 
is preferable w^hen the patient first lea\es the bed after 
the employment of extension with the pulley and 
weight, in case the joint continues very sensitive; 
while the apparatus of Davis, and especially that of 
Sayre, both of which permit some motion at the hip- 
joint, is much to be preferred when the acute stage 
is fully passed, and when the restoration of motion 
assumes primary importance as an indication of treat- 
ment. 

Barwell's attempt to substitute extension made 
by a long splint, with pulleys and an elastic cylinder, 
while the patient reposes in bed, for the American 
practice of using a weight and pulley, possesses none 
of the advantages claimed by him in his very speci- 
ous argument, while it is much less simple and less 
easy of adjustment. I am persuaded that if this 
excellent surgeon will give the method we employ a fair trial he will 
be convinced of the truth of this statement. 

The question of the propriety of operative interference has been 
considered in the chapter on excisions. 
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Section 6. — Anchylosis. 

Partial or complete immobility of a joint may be due to a bony 
iiuiou and consolidation of the articulating surfaces ; to the formation 
of fibrous bands between the opposing surfaces ; to cicatrization and 
sliorteniug of articular ligaments after traumatic injuries; to passive 
contraction of ligaments resulting from long-continued disuse of the 
joint; to contractions of muscles and of tendons; to adhesion of muscles 
or tendons to each other, or to adjacent tissues ; to partial or complete 
dislocation of joint surfaces ; to the displacement of fragments where 
the lines of fi-actnre have encroached upon the articulation ; to irregu- 
lar deposits of bone or callus without complete union of the opposing 
articvilar extremities, and perhaps to other causes not enumerated. 

Bony union, or complete consolidation of the opposing articular ends, 
is termed true anchylosis. To all the remaining forms of anchylosis 
the terms false, or spurious are applied. 

True, or Eony Anchylosis is in all cases accompanied with some 
of tlie above-mentioned forms of false anchylosis. In general it is irre- 
mediable, inasmuch as, if broken up, very little hope can be entertained 
that the articular surfaces will ever be restored. It is only, therefore, 
l)y the formation of a, false Joint, at some point adjacent to the natural 
joint, that relief can usually be sought. This subject will be consid- 
ered in connection with excisions of the shaft of the femur. 

False Anchylosis is more or less amenable to treatment according 
to the nature and extent of the lesion, the pathological condition of the 
parts involved, and the length of time which has elapsed since its 
occurrence, or accession. It will be impossible to study all these 
circumstances in detail. 

In most cases long-continued passive or active motion, aided by 
frictions, will accomplish something. 

Where these measures fail, the application of force, sufficient to 
stretch again to their natural length the contracted tissues, or to 
disrupt new tissues, will often succeed in restoring the limb to its 
natural form. Under the influence of anaesthetics muscles and other 
structures, which are merely contracted, yield to the application of less 
force. By their power of abolishing pain, also, they have encouraged 
more frequent resort to this method, when it becomes necessary 
to tear asunder new structures, or even ligaments and tendons, which 
by long disuse have lost their normal extensibility. 

Superficial tendons and muscles, which do not yield readily to the 
extending force, ought to be cut subcutaneously, rather than take the 
chances of tearing them asunder by greater violence. 

When a limb has been restored to position by force, it must be 
subjected to passive motion daily and with gi'eat persistence, even 
although it may cause considerable pain, or the anchylosis will be re 
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produced; but if this result is found to be inevitable, the limb must at 
unce be placed in that position in which, if anchylosed, it will prove 
most useful, and there maintained. 

Section 7. — Neuralgia or the Joints. 

We occasionally meet with examples of neuralgia involving the joints 
or the structures adjacent, which are apparently due to a disordered 
condition of the whole nervous system, or to a hysterical diathesis. The 
knee, hip, ankle, and shoulder-joints are most liable to this affection. 
It is characterized by intense pain, occurring suddenly and sometimes 
disappearing with equal abruptness, occasioned not unfrequently by 
some slight twist or false motion, at other times by menstrual irregulari- 
ties, or by mere mental emotion. Usually transient in its character, it 
is sometimes very persistent, causing, eventually, muscular contractions 
and distortions of the limbs. The seat of the pain or of the teuderness 
may be apparently in the articular surfaces, in the ligaments, or in the 
integuments surrounding the joints. In some cases passive mol;ion 
causes acute suffering, while in others pain is caused alone or chiefly by 
pressure made upon the surrounding integuments. These constitute 
the usual positive signs of this affection; while the negative signs are a 
total absence of all the ordinary symptoms of inflammation in the af- 
fected joint, or of disturbance in such other parts of the body as are 
known to have sympathetic relations with the structures directly 
implicated. 

Treatment. — General therapeutics furnish the only reliable means 
of cure. In a few cases gentle frictions, anodyne plasters, and Faradi- 
zation give unqualified relief, and perhaps contribute to the cure. 
When the limbs have become distorted in consequence of the long con- 
tinuance of the malady, forced extension under the influence of an 
anaesthetic, and permanent extension accomplished by means of splints 
or the pulley and weight, may become necessary. 

Section 8. — Loose oe Floating Bodies in Joints. 

Allusion has already been made to the occasional presence of solid 
bodies in rheumatic and gouty joints ; and also to the presence of 
fibrous, millet-seed bodies in bursas, and in other synovial membranes. 
The bodies now under consideration differ essentially from either of the 
above mentioned ; and are to be distinguished, also, from examples of 
slipping or displacement of inter-articular cartilages, to which allusion 
was made in connection with fractures. It seems probable that they 
must be regarded as having been originally outgrowths or examples of 
simple hypertrophy of structure, and in some cases as genuine neo- 
plasms, which develop themselves in the serous or subserous membranes 
of the joint, possessing at first a fibrous or cartilaginous character; but 
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lu process of time tlie central portion ossifies, and as the body increases 
in size, it obtrudes itself more and more between the articular surfaces, 
becomes flattened, pediculated, and finally, by some sudden and violent 
motion of the joint it is completely detached. 

The svinptoms which indicate the presence of a floating cartilage, as 
it is usually termed, are a sudden loss of power, or inability to siipport 
the weight of the body, in the affected limb — attended in most cases 
by a sharp pain on moving the joint freely in one direction or another 
—the disability as suddenly disappearing, leaving, perhaps, only a slight 
degree of soreness. When the cartilage has become frequently en- 
gaged in this manner, between those portions of the articular surfaces 
which receive the weight of the body in standing, the joint is apt tc 
inflame and swell, indicating intra-articular effusions. Upon careful 
examination, the floating cartilage can generally be felt, while it is lying 
near the circumference of the joint, and especially when it happens to 
be placed on either side, near the ligamentum patellai. 

Treatment. — In a large majority of the cases which have come un- 
der my notice, I have only found it necessary to recommend tempo- 
rary rest in the horizontal posture, and the exercise of caution in the 
nse of the limb when the patient again walks about ; taking care, especi- 
ally, not to put the limb in those positions, in which experience has 
taught hiui that the displacement is likely to occur. In other cases 
patients have derived benefit from the use of an elastic knee-cap, or 
from the applicatioi^ of a light and well-adjusted leather splint. Wlien- 
ever the disturbance occasioned by one of these bodies seriously impairs 
the functions of the joint, or becomes insupportable, the patient will be 
warranted in taking the risks incident to an operation made for its 
removal. 

The best point to seize and extract a floating cartilage is below the 
patella, upon the inside of the knee. While held in this position, 
thrust well down over the front of the tibia, the leg being flexed, a 
valvular incision is made from below, and it is forced out. The 
leg is now straightened, which allows the skin to fall downwards, com- 
pleting the valvular arrangement ; a large wet sponge is placed over the 
knee, the limb is laid upon a well-fitting splint, and the whole secured 
with a bandag-e. 

Some surgeons prefer to open the synovial sac by a subcutaneous 
incision, and, having thrust the loose body into the areolar tissue, they 
permit it to remain beneath the integument. It is difficult to conceive 
what advantage this method possesses over that already described ; 
inasnuich as the valvular form of the incision recommended in the 
first operation, protects the joint quite as effectually against the admis- 
sion of air, as does the more complicated mode of procedure recom- 
mended in the last, and, at the same time, avoids the accidents which 
are always possible when a foreign body remains in the subcutaneoua 
areolar tissue. 
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Let no one be persuaded, hy a few successful examples, that either 
of these operations is unattended with danger, Suppm-atioii, tetanus 
loss of limb or of life, are the occasional results, against which no 
method of operation or amount of precautionary measures have hitherto 
been able to furnish an absolute guarantee. 



CHAPTER XXII. 

DISEASES OF THE SPINE. 

Section 1. — Lateral Cuevatuke. 
Syn., Skoliosis, R. O. ; Scoliosis. 

Lateral curvature of the spine occurs chiefly in anaemic patients, 
although it is by no means limited to this class. Its usual period of 
invasion is at, or near the age of puberty : it is more frequently ob- 
served in girls than in boys: it is much 
Fig. 205. more common in the northern and middle 

latitudes than in the tropics, where the peo- 
ple live habitually out of doors ; it is sel- 
dom or never seen among barbarous and 
nomadic races ; the children of affluence are 
its special victims rather than the children 
of poverty. In a large majority of cases 
the primary, dorsal curve, is to the right 
side. 

Without entering into a discussion of 
the various theories which have been pro- 
pounded in explanation of skoliosis, I shall 
state my belief that it is, in most cases, due 
to a want of correspondence in the antag- 
onism of those muscles which control the 
motions of the spinal column ; this condi- 
tion consenting usually with general debil- 
ity of the muscular system, and preter- 
natural flexibility or diminished elasticity 
Lateral Curvature. of the intervertebral fibro-cartilages. 

The earliest indication of lateral curva- 
ture, is generally seen in the increased projection of the right scapnla; 
and in most cases, ths dress-maker is the first to call attention to this 
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condition. Upon careful examination it will now be noticed that wheri 
the patient stands erect, with the heels together, the middle dorsal 
portion of the spinal column is slightly curved to the right, and that 
there is also a corresponding deflexion of the lumbar and lower dorsal 
vertebras to the left : the right shoulder is, at the same time, somewhat 
elevated, and the left hip is lowered and projects posteriorly. 

When the malposition is moderate and recent, pressure upon the side 
of the chest, made by the hand, is sufficient to overcome the deformity: 
and even at a much later day it will disappear entirely in the supine 
posture. 

"\Yhen once the deformity has commenced, so that the weight of the 
head and shoulders no longer rests over the centre of gravity, its prog- 
ress is usually quite rapid ; the convexity of the two lateral curves is 
increased ; and in some cases, two supplementary curves are formed, 
one in the cervical region, and the other in the lower part of the 
lumbar. 

At the same moment that these lateral deviations are taking place, 
excepting only in those examples which occur in adult life, the spinal 
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Double Lateral Curve. Quadruple Lateral Curve. Cyphosia. Lordosis. 



column undergoes double or quadruple rotation, the direction of the 
rotation, in each section of the column, being determined by the 
direction of the curvature. In all cases, the spinous processes are 
turned more or less in the direction of the convexity ; so that, in cases 
of double lateral curvature, and when, as is usually the case, the dorsal 
curvature is to the right, the spinous processes of the same vertebrae 
incline also to the right; while the bodies of the lumbar vertebrae 
having rotated in the opposite direction, their spinous processes incline 
to the left. 

Examples are now and then presented of spinal curvature, clearly 
dependent upon the same causes which give rise to the lateral cur- 
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Fig. 210. 



vatures, in which for certain reasons, not always easily determined 
the direction of the several inflexions is antero-posterior instead 

of lateral ; these examples representing exag- 
gerations or modifications of the natural spinal 
curves, Wlien the convexity of the cun^a- 
ture is posterior and is limited mostly to the 
dorsal region, the appearance presented is not 
unlike that seen in rickets, and it is named 
cyjpTiosis ; when the lumbar and lower dorsal 
vertebrae present a strong convexity forwards 
it is termed lordosis. 

Causes. — In a few exceptionable examples, 
the cause of lateral cur\ ature may be found 
in some original or acquired defect of the pel- 
vic bones, or of the lower extremities ; which 
render necessary certain changes in the direc- 
tion of the vertebral column, in order to pre- 
serve the equilibrium. In other cases, almost 
equally exceptional, the deformity is due to 
functional or organic disease of the thoracic 
or abdominal viscera. But in a large propor- 
tion of cases, the immediate cause is to be 
sought, in a gradual loss of equilibrium be- 
tween those antagonizing muscles which con- 
trol the motions of the spinal column; and 
which condition is induced by habitual incli- 
nation of the body to the one side or the other, in standing or in sitting, 
or to the habitual exercise of one set of muscles, while the opposite and 
corresponding muscles are at rest. As has already been intimated in 
the preceding pages, its remote cause is to be found, usually, iu a de- 
preciation of the tone of the general system. 

Treatment. — In the early stages of this affection, a complete and 
rapid cure may often be accomplished, by the proper use of all those 
measures which are calculated to develop and equalize muscular power; 
and to this end, boys must be taken from the desk, the counting-room, 
and from the school-houses, where they are compelled to sit many 
hours each day upon benches without backs ; girls must be taken from 
schools, where health is always held subordinate to depoitnient and 
scholarship ; and bf)th boys and girls must be sent to the fields, to romp 
and frolic like wild colts. Calisthenics, and gymnastics, and sober 
methodic drills may be of some little value in their way ; but as mea- 
sures of hygiene, and especially in their power to attain the results now- 
proposed, they will bear no comparison with those free and unrestrained 
exercises m which the heart and muscles act in unison. 

Cold water and salt water bathing, Faradization, frictions and good 
wholesome food are important adjuvants ; nor must I omit to mention 




Lateral Curvature and Botation. 



LATEEAL CURVATURE OF THE SPINE. 



449 



that very much of our success in any given case will depend upon the 
dress. Boys with crooked backs, and round shoulders, and pigeon- 
shaped chests cannot grow straight in a tight-fitting suit of broadcloth. 
A "healthy" suit of clothes is one in which the joints have free play, 
and which betrays no treacherous weakness in frog-leap ; which is cool, 
and light, and not easily soiled. Girls cannot wade through the mud, 
or even walk over closely-trimmed lawns, before the sun has scattered 
the dews, with thin shoes, and trailing skirts ; nor can they " make 
time" in corsets. If daughters are sent into the country to get health 
and straighten their backs, they must adopt the costumes of the people 
among whom they have come to live. If substantial hats are worn in 
certain rural districts, it is because in these places it sometimes rains ; 
if men and women walk upon clogs or stilts, it is because the mud and 
marshes have suggested the necessity. 

Fig. 211. Fig. 212. 





Tiemann's Apparatus. 



Brodhurst's Apparatus. 



In sitting, the back should always have a complete rest ; and the 
patient should never be permitted to sit in a bent, or sideling position, 
hut whenever he feels a sense of weariness in the muscles of the back, 
he should at once place himself in the supine posture upon a lounge or 
mattress. When sitting, also, in case the dorsal curvature is to the right, 
the left buttock should be elevated by an additional cushion, in order to 
encourage the muscles to restore the equilibrium of the spine. 

It is only in the second or third stage of this affection that spinal sup- 
ports can ever be useful. At all periods they are liable to serious ob- 
jections, since no apparatus has yet been contrived which does not in 
some degree limit the freedom of motion, and thus compel certain 

miisclea to fall into disuse ; and some forms of apparatus come near 
29 
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converting the body into an automaton, so far as the action of the 
muscles is concerned. It is true, also, v^hatever specialists may say to 
the contrary, that, as mere mechanical levers, employed for the purpose 
of forcing the spine into the erect position, apj)aratus is able to accom- 
plish but little. In what may be called the fourth or last stage, when 
the spinal column becomes fixed, and can no longer be made to yield 
under pressure, apparatus is useless. 

Among the various forms of apparatus contrived for lateral curva- 
ture, that recommended and employed by Brodhurst, and that con- 
structed by Tiemann, will be found as efticient as any. 



Section 2. — Caries of the Spine. 

8yn., Kyphosis, R. C. 5 Tuberculosis of the Spine; Pott's Disease; Angular 
Curvature ; Arthro-chondritis ; Gibbus. 

In most cases, the history and progress of this malady furnish very 
conclusive evidence, that it is of a tuberculous or strumous origin, 
especially, in those cases in which the disease is 
developed early in life, and the largest propor- 
tion of cases are met with before the sixth year. 
It is nevertheless true, that the immediate or 
exciting cause may generally be found in some 
fall, contusion, or other local injury, received 
perhaps several weeks or even months before 
the development or actual recognition of the 
disease. 

The inter-articular fibro-cartilages are prob- 
ably most often primarily affected. In other 
cases, it is quite probable that the primary le- 
sion is a tuberculous deposit in the cancellons 
structure of the bodies of the vertebrae. In 
either case, there is a gradual absorption, and 
disintegration of structure, until at length the 
Caries of the Spine. affcctcd vcrtcbra becomes reduced to a mere 
shell, with perforated and crumbling walls, 
and it is crushed beneath the weight of the superincumbent column. 

In a large majority of cases, vertebral abscesses are formed sooner or 
later, as a result of the caries ; exceptionally, however, death ensues, or 
a recovery takes place, without the formation of pus. We have seen 
several examples illustrating this fact, and we especially invite attention 
to the case reported by Dr. Hutchinson to the New York Pathological 
Society, December 22, 1869, in which the destruction by caries involved 
a large portion of the cervical vertebrae, yet in the autopsy, the presence 
of pus could not be detected. 
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Symptoms. — The disease is sometimes manifested before the child 
begins to walk, and in these cases the first indication is, usually, a slight 
projection of one of the spinous processes, most frequently of some one 
of the middle or lower dorsal or upper lumbar vertebrae. The more 
attentive observer may also notice a slight lateral incurvation, or a 
certain degree of fulness, extending over the space of two, three, or 
inore spinous processes, preceding the more acute angular projection. 
If the child is a little older and has learned to walk, it is first observed 
that he trips and falls easily ; he does not raise his feet well in walking,^ 
but shulfics and turns his toes slightly in, and at a somewhat later 
period the spinal projection is discovered; the child complains of pains 
in his side, belly or legs; he is subject to spasmodic contractions of the 
muscles during sleep, and is restless, feverish, and fretful. 

Fipr. 214. Fig. 215. 





Incipient Caries. 



Fully Developed Cariea. 



As the disease advances, one after another of the adjacent vertebrae 
become involved, and their corresponding spinous processes project, 
forrnuig upon the back an abru})t angular eminence ; the appetite is 
<-apricious; the bowels are us i ally torpid, and the belly presents a 
tmn id, appearance ; the urine is, in most cases, pale and alkalescent. At 
t us period, and in most cases, from the earliest period in the progress of 
tlu> malady, the gait and general appearance of the little patient are 
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almost characteristic. He walks with his head, shoulders, and pehis 
thrown back, and slides along with the utmost caution, as if afraid of 
the jar caused by the quick and forcible descent of the foot. When- 
ever he attempts to pick any object from the lioor, he refuses to bend 
his back, but attains his purpose by some ingenious change of position. 
While standing, he usually supports himself with his hands upon his 
knees, and with his body bent forwards from the hips. 

I should do injustice to these unfortunate patients, if I omitted to 
call attention again to what may be regarded as one of the earliest 
signs of this disease, and the timely recognition of which may some- 
times enable the surgeon to avoid wholly the angular deformity; 
namely, a slight lateral deviation of a single spinous process, or a fulness 
or oval projection, extending over the space occupied by two or three 
vertebrae, and which probably indicates the softening of the inter-verte- 
bral fibro-cartilages prior to their destruction. 

As we have already stated, suppuration is by no means a constant 
attendant upon arthro-chondritis, although it is the usual result. In a 
certain number of cases, and especiall}', we have observed, when the 
disease occurs in adults, and there is no marked strumous or tubercular 
diathesis, a cure is accomplished, after considerable angular distortion 
lias taken place, without the formation of pus. 

When pus forms the prognosis is less favorable, but nevertheless 
there is abundant experience to encourage a hope, that a cure will 
ultimately be accomplished by the solidification and fusion of the adja- 
cent vertebrae, and by the formation of a true external callus or vertebral 
splint. 

The history, symptoms and management of these vertebral abscesses 
is fully considered in their appropriate place. (See Abdomen, etc.) 

Treatment. — It is unnecessary to indicate the general treatment in 
a case of this character ; except to say, that whenever the malady is 
based upon a strumous or tuberculous diathesis, every therapeutical and 
hygienic measure must be employed to invigorate the system, and im- 
prove the general health. In this case, as in strumous disease of the 
hip-joint, air, light and exercise constitute essential means of cure; and 
here, also, absolute rest and freedom from pressure for the inflamed 
and disintegrating structures, are necessary conditions of success. Rest, 
with relief from the pressure of the superincumbent weight, may be 
obtained by lying upon a mattress in the prone or supine position ; but, 
hi order to combine with these conditions healthful exercise and an 
abundance of pure air, mechanical supports are required. 

The principles which ought to govern the construction and applica- 
cation of mechanical supports, in cases of caries of the spine are: the 
greatest degree of lightness, compatible with the requisite firmness ; ac- 
curate adaptation; pressure in opposing directions upon the spinal 
column, sufficient to insure support and steadiness, and to transfer, in 
some degree, the weight of the spinal column from the affected vertebrai, 
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to their corresponding oblique processes, while at the same time these 
vcrtebrse shall not be separated from each other in a manner to defeat 
the end desired, namely, their final union and consolidation by callus ; 



Fig. 216. 



Fig. 217. 





Fig. 218. 



Davis' Apparatus for Caries of the Spine. 

Taylor's Apparatus. 

the pressure being so applied on either side of the spinous processes, and 
not upon the processes themselves, as that it shall cause the least pain 
and not endanger ulceration or excoriation ; giving support to the tumid 
or pendulous belly; interfering in 
no way with the free motions of the 
arms or legs. These various indica- 
tions we find more or less completely 
fulfilled by the apparatus of Davis, 
Bigg, and Taylor. 

Bauer regards rest in the recum- 
bent posture as essential in the early 
stages of the disease, and indeed he 
prefers that this plan shall be pur- 
sued until the disease is either cured 
or arrested. His mechanical appli- 
ances are, therefore, only intended 
to secure immobility when the pa- 
tient is carried into the air, or re- 
moved from one place to another; 
and for this purpose he employs a 
cuirass, constructed of soft and malleable iron, filled in with galvanized 
wire webbing. Sayre employs sometimes, for the same purpose, a 
cuirass of sole-leather or of plaster-of -Paris. 
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Section 3. — Cleft Spine. 
Syn., Spina Bifida, R. C. 

Spina bifida is a congenital affection. It may present itself upon any 
portion of the spinal column, or the spine may be cleft through its en- 
tire length, but in a large majority of cases it is limited to the lumbar 
region. By most writers, it is spoken of as simply an example of arrest 
of development. It is questionable, howe\'er, whether the arrest of de- 
velopment is not in most cases, perhaps in all, a result only of a diseased 
condition of the spinal membranes, in consequence of which an excess 
of arachnoid fluid is formed, and the fusion of the spinal plates pre- 
vented by mechanical pressure. 

The integument covering the tumor formed by the protruding mem- 
branes is, in some cases, quite like integument in other parts of the 
body ; at other times it is thin and parchment-like ; or there may be a 
complete absence of tegumentary covering, the meninges themselves 
presenting upon the surface. The sac may connect with the spinal 
cord by a narrow or a large opening, and the tumor may conse- 
quently assume a pediculated or sessile form. The contents of the sac 
are in most cases nothing but a thin, transparent, watery fluid — the 
subarachnoid. In a few examples, the sac has been found to contain 
more or less adipose and connective tissue. 

Mr. Holmes asserts, that in the common position of the spina bifida, 
the cord, or some important portion of it, is almost always contained in 
the sac. And Mr. Hewett says, that he found only one such prepara- 
tion out of twenty, in which the nerves were not connected with the sac. 
When the cord, or its caudal prolongation, is thus implicated, it is always 
closely united to the . posterior wall along the median line, and the 
nerves pass laterally in either direction, enclosed in the posterior and 
lateral walls, toward their final destination. 

The tumor is generally elastic and may be somewhat reduced in size 
by pressure, especially when the patient is in the recumbent posture ; 
and under such circumstances the tension of the fontanelles may be 
increased, or, if the patient is hydrocephalic, the circumference of the 
head may be enlarged. Moderate pressure usually causes no apparent 
inconvenience, but in other cases it occasions convulsions or temporary 
paralysis. 

The prognosis will vary somewhat according to the size of the tumor, 
its rapidity of growth, the appearance of the integument, and upon the 
presence or absence of other complications. In a large majority of 
cases ulceration soon takes place, convulsions ensue, and the patient dies. 
In a few examples we have seen a spontaneous cure effected, and in one 
case under my observation the patient has survived, notwithstanding the 
gradual and continued growth of the tumor, to adult life. 



CLEFT SPINE. 



455 



Treatment. — The obstacles to the successful management of these 
cases are : first, the fact that in not a few examples, to say the least, 
the primary and essential malady is a diseased condition of the arach- 
noid membranes, over which neither local nor constitutional remedie;? 
have much control ; second, the danger of propagating inflammation tc 
the contents of the spinal canal by all strictly surgical expedients ; third, 
the occasional, and, according to Mr. Holmes, the frequent presence of 
the cord and of the spinal nerves in the arachnoid sac. 

How to overcome or to shun these impediments has for a long time 
been the subject of careful inquiry and experiment, but we cannot say 
that very much has hitherto been accomplished. We still feel it our 
duty to advise only an expectant course in all cases which do not 
threaten a speedy dissolution ; but when the tumor is observed to in- 
crease with rapidity, or paralysis with convulsions are fairly announced, 
it will be proper to resort to some one of the authorized surgical 
expedients. 

Tapping with a fine needle or with a small trocar and canula, fre- 
quently repeated, followed by moderate pressure made by means of a 
pad and bandage, or by collodion plaster, has occasionally proven suc- 
cessful. In order to avoid, as far as possible, injury to the spinal cord 
or nei'ves, in case they should be involved in the tumor, the tappings 
should be made remote from the median line. If the integument is 
very thin, and collodion is employed, Behreud recommends that it shall 
be mixed with equal parts of castor-oil. The mixture should be spread 
on very thick, and allowed to dry completely before the child is 
dressed. 

Velpean, Brainard, and others have succeeded by combining the 
operation of tapping with injections of iodine. Brainard declared that 
he had cured three cases by this method. His plan is as follows : having 
first placed his patient under the influence of an anaesthetic, a portion 
(»nly of the fluid is drawn off; when a small quantity of a solution, com- 
posed of iodine five grains, iodide of potassium fifteen grains, and water 
one ounce, is injected. This is allowed to remain a few seconds and 
then withdrawn. Next the sac is injected and washed out with tepid 
water ; and finally, a portion of the subarachnoid fluid, which has been 
retained and kept warm, is injected, and pressure applied. 

Excision, the removal by the ^craseur and rapid ligation by the liga- 
ture, have all been suggested and practised, but not with results which 
would encourage a repetition. 

The gradual obliteration of the neck of the sac, by an elastic or mod- 
erately tight ligature, is less hazardous, and has occasionally proven 
successful, but it is only applicable to cases in which the pedicle is 
narrow. In three or four cases, in which I have made trial of this 
method, no good has been accomplished. 

(Spinal distortions, due to Rachitis, have been considered in connec- 
tion with other general diseases of the osseous system.) 
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CLUB-FOOT. 

Syn., Talipes, R. C. 

Theee are four principal varieties of club-foot, namely : varus, valgus, 
equinus, and calcaneus. Systematic writers have also of late recog- 
nized several subordinate varieties, namely, equino- varus, equino-valgus, 
(^alcaneo-varus, and calcaneo-valgus. To which may be added plantaris, 
oi- pes cavus. 

Talipes Varus. — Of the four leading varieties enumerated above, 
talipes varus is by far the most frequent, and will therefore demand the 
lirst consideration. But it must be observed that varus is almost 
always associated with some degree of equinus. It would be more 
correct, therefore, to speak of equino-varus as the most frequent variety. 
Both the primary and the subordinate variety will be included in the 
following history. 

The position of the foot is not identically the same in different cases; 
but it differs according to the degree of shortening of the muscular and 
tendinous structures. It will be convenient to speak of varus, therefore, 
as existing in the first, second or third degree. In the first degree there 
is but little more than that amount of inversion which has been called 
"pigeon-toe." In the third degree the foot is twisted inwards until 



Fig. 219. Fig. 220. 




Double Talipes Eqmno- Varus. 1st Degree. Doable Talipes Equino- Varus. 3d Degree. 

(Same as Fig. 220 ; after 5 months' treat- (Before treatment.) Sayre. 

ment.) Sayre. 



the big toe can be easily placed against the inside of the leg ; the foot 
is rotated inwards upon its long axis, and when the patient stands erect, 
the outer and upper portion of the tarsus rests upon tlie ground ; the 
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foot is extended upon the leg and the heel is drawn up. In the 
second degree the foot occupies a position intermediate between these 
extremes. 

At birth the anatomical malformations are in most cases very tri- 
vial ; but in the progress of time, and especially after the patient be- 
gins to use the limbs in progression, they 
are more apparent. The shortened mus- Fig. 221. 

cles become more contracted and active, 
while the elongated muscles increase in 
length and frequently decrease in strength ; 
the tendons become displaced ; the liga- 
ments upon one side shorten and grow more 
compact, and upon the opposite side they 
suffer elongation ; the bones of the tarsus, 
and especially the astragalus, in old and 
extreme cases, undergo material changes in 
form ; and finally, even the integument is 
shortened upon the inner side to a degree 
that would render inmiediate restoration of 
the foot to its normal position impossible, if 
every subjacent tissue was divided. A 
careful observation will show the statement 
of Sayre to be correct that the principal seat 

of malposition and distortion, in most of the forms of talipes, but especi- 
ally in varus, is the middle tarsal articulation,' a fact which finds a 
ready explanation in the great latitude of motion enjoyed by this com- 
pound enarthrodial joint. 

In addition to distortion of the foot, as a result of the causes inducing 
talipes, there is in most cases a lack of circulation and of nutrition, not 
limited to the foot, but extending usually to the entire leg and thigh ; 
in consequence of which, the affected foot and limb fail to develop in 
the same proportion as the corresponding sound extremity. Eventually 
the foot will be found to be smaller, and the limb somewhat shorter 
than the opposite. This may be due in some measure to the original 
defect ; but it is mostly due to the imperfect use of the limb, as is 
shown by the effect of exercise, and of restoring the natural form of the 
foot, in preventing these results. 

Various theories have been suggested in explanation of congenital 
clnb-foot ; but among them all there is only one which is sustanied by 
a sufficient weight of testimony to entitle it to respectful consideration, 
namely, that it is due to disturbed innervation; in consequence of 
which, at some period of foetal life, the balance of power betweeai anta- 
gonizing nniscles is lost. It will be noticed that in the case of club-foot, 



Malposition of Medio-Tarsal Articula- 
tion, in Varus. Sayre. 



' Sayre. Practical Manual on the Treatment of Club-foot, by Le^^^s A. Sayre, M.D., 
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as in most other analogous congenital deformities, the direction of the 
displacement almost invariably corresponds to the most active muscles 
The extensors and adductors of the foot are, in their normal state 
nmch more powerful and active than the flexors and abductors ; and it 
is only necessary to assume a slight additional loss of equilibrium 
either from diminished innervation of the one set or from iucreasud 
innervation of the opposite, to anderstand why varus should be of such 
frequent occurrence. It is quite probable, then, that the former con- 
dition, namely, diminished innervation, or a moderate loss of the normal 
activity of the opposite muscles, is at the foundation of most cases of 
congenital talipes; precisely as we observe that diminished innervation 
is the usual source of acquired talipes, as it occurs during early life, in 
consequence of the so-called infantile paralysis. 

Treatment. — To the question. At w^hat period of life is it best to 
commence the treatment of varus? I reply, at the earliest possible 
period. At birth the deformity has already been in progress for some 
time, but unfortunately the child has not hitherto been within the reach 
of surgical aid. There is no reason, however, why the earliest oppoitu- 
nity should not be seized when no obstacles are interposed. The delay 
of a moutli may make very little difference in the final result, but it is 
enough to know that it makes some difference, inasmuch as the defor- 
mity, once commenced, is, so far as my observation extends, always 
progressive. 

The mirse should be instructed to manipulate the foot daily, and thus 
seek to restore it to position ; it must not be farther distorted by swad- 
dling clothes, but left loose and free, until the skin has become a httle 
hardened by exposure. As early as the eighth week the surgeon may 
begin to aid in the restoration, by the application of adhesive plastei'S 
made to encircle the ball of the foot, and from thence extended to the 
leg. The precise manner of applying these adhesive strips need not be 
explained, since no surgeon of ordinary ingenuity will experience any 
difhcnlty in their application. Splints made of gutta-percha, moulded 
to the foot and leg while the parts are held in position, will often ac- 
complish all we desire in varus of first or second degree. Felt, leather 
and plaster-of-Paris may be used for the same purpose ; and with one 
or another of these simple measures, persisted in a few weeks or mouths, 
I have brought many simple cases to a speedy cure. 

In case the varus does not sensibly improve under this management, 
and the child has attained the age of four or six months, other mechan- 
ical appliances must be brought to our aid. 

With nearly all forms of apparatus which do not extend above the 
knee, great difficulty is experienced in preventing rotation of the foot 
inwards : indeed, in most cases, they accomplish little or nothing beyond 
straightening the foot upon itself, and turning its plantar surface down- 
wards and outwards. The extension of the apparatus to the thigh, or 
to the thigh and body, remedies this difliculty ; but the complexity and 
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Fig. 222. 




Author's Apparatus. 



great weight of sucli dressings render them wholly inapplicable to 
infants and young children. 

Ill case both feet are affected with varus, I have found a much more 
simple and satisfactory remedy in the following arrangement. Both 
feet are placed in Scarpa's shoes or in common laced boots, each one of 
the shoes or boots being supplied with a steel loop or fenestra, placed 
obliquely under the part corresponding to the ball of the foot. The 
feet being placed in the shoes, the heels are tied 
together by a string, and a bar of steel, furnished 
with a shoulder at each end, and about four or five 
inches in length, is inserted by its two extremities 
into the loops, pressing the toes well apart. 

In some cases, where I have experienced much 
difficulty in the management of the case, I have 
resorted to the same expedient in varus affecting but 
one foot. No harm comes of this arrangement so far 
as the use of the muscles is concerned. Indeed they are usually ren- 
dered more active by the resistance offered to their free motion. 

It appears from a statement made by Dr. Atlee to the American 
Medical Association, in May, 1868, that Dr. Henry Neil, of Philadelphia, 

employed a similar method, using 
for this pui'pose a piece of thin 
strong boai'd shaped to the sole of 
each foot, and united by a cross- 
bar ; the whole being made of one 
piece of board. These wooden 
soles were then bound to the bot- 
tom of the shoes, or of the feet. 

Mr. Dengler, orthopaedic in- 
strument-maker of this city, has 
extended this idea to the treat- 
ment of cases in which the pa- 
tients are walking about, the heels 
being left free, and the inter-pedal 
bar being connected with each 
shoe by short chains. 

The shoes, constructed with 
elastic rubber, or coiled wire- 
bands as substitutes for steel 



Fig. 223. 




DcriKlcrs Apparatus. 



springs, and with a joint in the 
solo of the shoe, to allow of greater lateral movement, are useful modi- 
lications of Scarpa's original shoe : but the absurd contests maintained 
l)etween rival instrument-niakei-s as to priority of invention, without 
luiving settled the points in di8])ute, have served to give undue impor- 
tance to their suggestions, and to lead the public to imagine that these 
changes were radical and res olutionary. 



4G0 



CLUB-FOOT. 



The lateral hinge is an old contrivance, and its value is limited td 
those cases in which effective pressure cannot be made upon an incuj-- 



Fig. 224. 



Fig. 225. 





Tiemann's Modification of Scarpa's Shoe. 



Sayi-e's Modification of Scarpa's Shoe. 



vated foot by bands or elastic springs. Bigg claims to have introduced 
elastic bands as a substitute for springs in 1854 ; and Barwell has more 
lately greatly extended their application. Most American surgeons 
and orthopaedists, including Sayre, Andrews, Prince, Davis, and otlierp, 
have adopted, with more or less modifications, the views and practice of 
Barwell. In a large proportion of cases the plan is possessed of real 
advantages ; but the claim that this or any otlier plan of mechanical 
support leaves the muscles and joints wholly free from restraint is 
unfounded. 

Of the various modifications of Scarpa's shoe there is none better than 
that constructed by Mr. Tiemann, of this city, with a high boot having a 
movable sole, an adjustable ankle-joint, a single upright bar, and a cord 
attached to spiral springs ; or that constructed by Sayre, with two 
upright bars, a ball and socket joint under the hollow of the foot, and 
in which India-rubber tubing is substituted for the coiled wire. 

I must not omit to mention Mr. Barwell's ingenious mode of com- 
bining adhesive strips and elastic bands, for the purpose of adjusting 
club-feet. His method is as follows :— 

One or two triangular pieces of adhesive plaster, cut as shown in the 
accompanying drawing (Fig. 226), and fastened to wire loops, are laid 
under the sole of the foot (Fig. 227), two long strips are laid 
upon the side and front of the leg, and reinforced^ by a strip of tin 
having at its upper end a loop (Fig. 228). The longitudinal adhesive 
and tin strips are then secured above by circular strips of adhesive 



CLUB-FOOT. 



461 



plaster, with slots to receive the loop : at the lower end, the plaster is 
revei-sed upon the tin, and secured also by circular adhesive strips and 



Pig. m 



Fig. 227. 




Strips and Loops. 



rollers. By the aid of a couple of 
small chains and India-rubber tubing 
the upper and lower loops are connect- 
ed, and the adjustment of the foot ef- 
fected. It need scarcely be said that 
these plasters will often become loos- 
ened and will require frequent readjustment, but so long as they remain 
in place their effect is all that could be desired. 




strips and Loops in position. 



Tig. m 



Pig. 229. 





Chains and Tubing attached. 



Dressing Complete. 

I have not hitherto spoken of tenoto- 
my as a means of overcoming deformity 
in club-foot, because I desire it to be 
regarded as a last resort. Not that we 
ought always to wait until all other 
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measures have been tried ; but that we ought never to resort to tenotomy 
when there is a reasonable prospect that manipulation or mechanical ap- 
pliances will succeed. The great advantages of this method in certain 
cases were first established by Stromeyer in 1831. Since this time the 
operation has enjoyed a remarkable reputation, and until quite recently 
all other means of overcoming club-foot deformities have been regardell 
as only secondary to tenotomy. To-day a strong reaction has taken place, 
and chiefly, I think, through the influence of the -writings of Barwcll; 
indeed there would seem to be some danger that the reaction tended to 
the exclusion of tenotomy altogether. For myself I take some satisfac- 
tion in saying that my opinions have not much or at all changed, inai?- 
much as I have always regarded tenotomy as an important and indis- 
pensable resource in some cases, but as wholly unnecessary in others: 
in short, tenotomy, in my practice, has always occupied a position sec- 
ondary and subordinate to other measures. 

There is no tendon, whose contraction interferes with the restoration 
of the foot, which may not with propriety, under certain circumstances, 
be cut ; but it will perhaps prove a better guide to the young surgeon 
when I say, that section of the tendo Achillis is most often required, and 
most often furnishes positive results. After this, the tibialis anticns 
and posticus most frequently demand division. Division of the plan- 
tar fascia, no doubt advantageous in a few examples, has seldom ful- 
filled my expectations. 

In dividing the tendo Achillis I employ usually an ordinary tenotome, 
and placing the patient upon his belly, an assistant steadies and renders 
tense the tendon by forcible flexion of the foot. The integument is 
then lifted or drawn to the opposite side, while the point of the knife is 
entered from the proximal side, between the skin and tendon, and the 
division is effected by carefully estimated pressure and a slight sawing 
motion, the edge of the knife being directed toward the bones. The 
tendon beginning to yield, the flexion of the foot is increased, and shght 
pressure upon the knife is continued until the separation is complete. 
There need be no hesitation in forcibly restoring the foot to position at 
once, and in thus separating widely tlie ends of the divided tendon. Nor, 
I may add, need there be any delay M^hen the dressing is completed, in 
applying the proper mechanical apparatus, and thus holding the ends 
of the tendon well apart. Union occurs as speedily when this method 
is pursued as when other and more dilatory measures are adopted. 

There is some danger in this operation of wounding the posterior 
tibial artery or its malleolar branches, but this danger is not lessened 
by introducing the knife beneath the tendon ; while the danger of trans 
fixing the integument, and of making only a partial division of the 
tendon, is thereby increased. 

The refinement of this operation which some orthopaedists pretend to 
practise, namely, dividing the tendon without dividing its capsule, is 
simply impossible ; nor is the suggestion based upon any correct doc- 
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trine of the process of repair in the divided and separated structures. 
The new or intermediate tendon is not necessarily formed from the 
interior of the sheath, nor indeed is it exclusively a projection of new 
tissues from the cut and separated extremities. All the connective 
tissue, whicli has suffered lesion, adjacent to the cylindrical canal 
formed by the withdrawal of the divided ends, contributes to the forma- 
tion of the new, at first cicatricial, and finally tendinous structure. 
Fortunately the tendo Achillis is seldom enclosed by a proper synovial 
sheath. If it were, the same thing would happen here which is known 
to happen elsewhere — whenever tendons are divided within synovial 
canals — no union would take place. For this reason the division of the 
flexor and extensor tendons of the fingers can only be made for the 
relief of deformity, but with no hope of restoration of function. For 
tlie same reason, also, in a pretty large proportion of cases, when the 
tibialis posticus, tibialis anticus, and the extensor communis digitorum 
have been divided, their functions have never been restored. These 
are facts which orthopaedists who do not hesitate to cut all shortened 
tendons, and without sufficient regard to where they cut, have not 
seemed to understand, or they have at least kept them too much out of 
sight. 

Valgus. — Eversion of the foot or " splayed foot," is in most cases 
acquired, and is due generally to some disease of the tarsal bones ; to 
weakness of the internal lateral ligaments; 
to paralysis of the flexors and adductors ; or 
to an accident, such as a fracture of the 
internal malleolus, or a rupture of the del- 
toid ligament. 

Fiat-Foot is a variety of the same affec- 
tion, being due in most cases to a yielding of 
the ligaments wdiich sustain the tarsal arch. 

Treatment. — Originating from so great 
a variety of causes, the treatment must be 
necessarily varied to meet the exigencies of 
the case. Ordinarily, except where it occurs 
in early life as a consequence of simple re- 
laxation of the articular ligaments, and a 
general deficiency of muscular power, or as a consequence of infantile 
paralysis, it is incurable. In the first class of cases mentioned, however, 
the cure is often effected spontaneously as the child grows and be- 
comes more robust, or by manipulation, frictions and careful exercise 
of the limbs in progression. When it is due to infantile paralysis, 
Barwell's apparatus, or any light apparatus constructed with elastic 
bands, which do not interfere with the exercise of the muscles, will be 
found serviceable. 

Equinus.— Extension of the foot upon the leg may be caused either 
by paralysis of the extensor longus digitorum pedis, of the tibialis anti- 
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Talipes Eqtdnus. 



cus, and peroneus tertins ; or by contraction of the muscles which termi- 
nate in the tendo Achillis, as in cases of chronic muscular rheumatism 
and in certain examples of reflex nervous ac- 
tion. It is in most cases an acquired deformity 
and not unfrequently disappears when the ex- 
citing cause has ceased to act. 

Treatment. — Frequent manipulation, and 
especially the application of force when the 
patient is rendered insensible by anaesthesia, 
will in most cases accomplish a cure. Appara- 
tus can also in these cases be applied with great 
advantage, inasmuch as there is no dilBculty 
in obtaining points of support for the appli- 
cation of the forces. Wlien other measures 
fail, section of the tendo Achillis accomplishes 
a speedy and complete restoration of the foot. 
If, however, the deformity is due to paralysis 
alone, restoration of position is not usually fol- 
lowed by restoration of function ; and, indeed, 
it is doubtful whether the utility of the limb for the purposes of pro- 
gression will not by this operation be rather diminished than increased. 
Tenotomy must, therefore, not be practised in these cases, until after a 
full consideration of its probable consequences. 

Calcaneus. — Paralysis of the sural muscles is the most frequent 
cause of calcaneus. It may be either congenital or acquired. 

Treatment. — Attention must first be 
directed to the removal of the immediate 
or exciting cause, after which, or while 
the limb is subjected to appropriate the- 
rapeutical measures, mechanical applian- 
ces may be required to aid in the resto- 
ration of the foot to its proper position. 

It may be necessary to repeat that 
in neither valgus, equinus nor calca- 
neus, is there usually any malformation 
of the bones, and that in nearly all cases 
which can be regarded as curable the 
treatment is mainly directed — on the 
one hand, to the restoration of the func- 
tions of enfeebled or paralyzed muscles, 
or to the strengthening of weakened lig- 
aments — and, on the other, to the lengthening of tendons and of mus- 
cles. In calcaneus, tenotomy is seldom practised. 

Talipes Cavus, or Plantaris, is in many cases a complication of 
varus ; but, occasionally, it exists independently of any other form o 
pedal deformity. 



Fig. 832. 




Talipes Calcaneus. 
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As the term talipes cavus implies, it is characterized by an extraor- 
dinary hollowing of the foot. It may be due to an injury and conse- 
quent contraction of the plantar fasciai and muscles, or to paralysis of 
the extensors of the toes and consequent falling of the lower portion 
of the foot. The first is termed i^lantaris traumatica, and the latter 
plantaris paralytica. In the former case a cure can only be effected 
by free section of the plantar tissues, including generally the inteo-u- 
inent ; and in the latter case, Barwell's adhesive strips and India-rubber 
bands will answer most completely all the indications. 



Fig. m Fig. 234 




Talipes Plantaris Paralytica. Apparatus applied for same. 



CHAPTER XXIY. 

TUMORS. 

Tumors may be classified with reference to their intimate structure, 
that is, histologically, or with reference to their clinical histoi-y and 
terminations, including the question of their innocence or malignancy. 
It is even possible to form a very general classification upon the nature 
of the tissues or organs from which the}'^ originate ; since certain 
anatomical structures exhibit a constant tendency to the production of 
one class of pseudo-plasms, while other structures show a like tendency 
to the production of others. 

No doubt, in a scientific point of view, it would be most proper to 
adopt that arrangement and nomenclature which has reference solely tO' 
the minute anatomical structure of the morbid growths ; and by 
pathologists this has been attempted, yet rarely, I think, with satisfac- 
tion to themselves. Certainly they are very far from having united upon 
30 
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what should constitute the basis of a histological classification, and they 
are still farther from agreement as to the signification of each variety 
of structure, and as to the appropriate nomenclature. Billroth has 
declared that he did not think such a classification possible, or even 
desirable : and he has quoted J. Miiller as saying " the microscopical and 
chemical analysis shall, therefore, never become the means of clinical 
diagnosis ; it would be ridiculous to wish, or to suppose this possible." 
Billroth adds, " It is my endeavor not only to gain for pathological 
histology an independent position and a purely anatomical ground, but 
also to reinstall surgery, in regard to the diagnosis of tumors, in its full 
rights, which it had for a time too willingly given up." ' 

For these sentiments the author was severely censured by certain 
distinguished pathologists ; and in one of his later treatises he has made 
the following qualified renunciation of his earlier opinions in regard to 
this matter : " Although I am still of the opinion that we should not 
cease seeking for a physiological (etiological-prognostic, clinical) recog- 
nition of the process on which the formation of tumors depends, and 
although I should even now esteem a division of tumors on physiologi- 
cal-genetic principles more highly than one on anatomical-genetic 
principles (which was Yirchow's idea in his wonderfully classic work 
on tumors), still I abandon further attempts in this direction, and follow 
the anatomical principles in classification." * 

The German writers especially, whom we must regard as our most 
progressive students in whatever pertains to histology and pathology, 
adhere rigorously to the system finally and reluctantly accepted by 
Billroth ; while most English and American writers, among the first of 
whom is included Mr. Paget, continue to retain in great part the 
clinical classification. For myself I cannot but hope that hereafter, in 
the progress of chemical and microscopical observations, the doctrines 
of pathological histogeny will become definitely settled, and that the 
inconsistencies of histological and clinical facts will be fully reconciled ; 
nor do I see any objections to pathologists adopting for themselves, even 
now, a system of nomenclature which is consistent with their own 
peculiar line of investigations, but there is not sufficient ground for its 
acceptance at present by those who are pursuing the study of practical 
surgery. For our purposes that arrangement is the best which, by a 
judi(3ious combination of the several systems, will most facilitate the 
study of diagnosis, etiology, prognosis and treatment. To this end it 
has been generally found convenient to speak of encysted and solid 
tumors ; of tumors of the soft, and of the hard parts ; and of tumore 
benign, transitional, or recurrent and malignant. 

In the present chapter most of the tumors will be considered in a 



' Classification^ Diagnosis, and Prognosis of Tumors, by Theodore Billroth, 1859. 
« General Surgical Patlwlogy and Therapeidies, by Theodore Billroth, Professor of 
Sui^ery in Vienna. Amer. Ed., 1871, p. 563. 
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manner by no Tneans exhaustive, yet quite as much at length as is con- 
sistent with the limits and scope of a strictly surgical treatise : inasmuch^ 
however, as it will be necessary to refer to them again in connection 
with the several regions of the body where they are most liable to occur, 
the more complete study of some will be reserved for those chapters 
which relate to regional surgery. 

Simple or Barren Cysts, originating in the Areolar or Connective Tissue. 

These tumors form in all parts of the body wherever connective 
tissue has been found ; and while it is quite certain that the mode of 
origin is not the same in all cases, yet such is the difficulty of de- 
termining, when a cyst is formed, its precise textural source, that they 
can only be described under one general division. Thus, for example, 
a certain number are known to be formed out of the expanded and 
hypertrophied spaces of the areolar tissue; or, the septa between 
adjacent spaces being broken down by the pressure of the accumulated 
fluid, or becoming displaced and attenuated, a cyst-wall is created, 
having an interior secreting surface. The most obvious examples of 
this formation are the accidental bursae which are produced occasion- 
ally on various parts of the body in consequence of the sliding of the 
skin, and the consequent enlargement of the areolar spaces ; but it is 
probable that a large proportion of other encysted tumors, and especial- 
ly the hygromata, originate also from the same anatomical structure. 
The observations of Rokitansky and of others have demonstrated, also, 
that serous sacs, and many other forms of cystic growth, are capable 
of being developed directly from the elementary granule, or from the 
primitive connective-tissue cell, through some defect in the areolar germ. 

Cystic tumors of this class contain, not as might be supposed, ma- 
terials of a uniform character, but, on the contrary, the consistence and 
color, the physical and chemical constitution of the enclosed elements 
are exceedingly various : hence some have been called serous cysts, or 
more recently hygromata, others synovial, mucous, sanguineous, oily, 
colloid, etc. 

1. Simple Serous Cyst. — S3rn., Oystis Serosa, R. C. ; Hygroma. 

The most important general surgical observations relating to simple 
serous cysts are that they often grow rapidly and may attain a great 
size: their walls are in general thin; they present usually a smooth, 
round or oval, well-defined surface ; they are unattended with pain or 
tenderness ; the skin is not discolored, and, unless the sac is very much 
distended by its contents, they have an elastic feel, and may even 
fluctuate ; they are seldom malignant, perhaps never, yet they may be 
associated with malignant formations, as happens occasionally in the 
hreast, ovary, and testicle; most of those cysts, however,which are foimd 
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concui-ring with malignant growths are proliferous, and do not belong 
to the class of tumors (barren cysts) of which we are now speaking. 

Treatment. — Simple serous cysts occasionally, although rarely, dis- 
appear sjjontaneously ; a few have been disj)ersed by pressure, and 
perhaps by the external application of the tincture of iodine; they 
have been sometimes cured by iodine injections and by the seton; but 
the knife alone offers a speedy and certain remedy. Generally it will 
be best to remove the entire sac ; yet a fi-ee incision, or a removal of a 
portion of the sac, leaving the wound open to suppurate and to close 
by granulations, will seldom fail ; and this latter method may always 
with propriety be adopted when the situation and connections of the 
tumor render its complete extirpation by the knife very difficult or 
unsafe. 

2. Bursal Tumor. — Syn., Oystis Synovialis, R. 0. 5 Bursa Mucosa; Dropsy of the 

Mucous Sacs. 

These terms include not only enlargements of natural bursge, but 
also such enlargements of accidental bursse as, having attained consid- 
erable size and prominence, may be said to constitute tumors. Some 
of these latter, especially, originate in the same manner as connective- 
tissue hygromata, as has already been explained, so that it is only in the 
later stages of their development that they contain a fluid resembling 
synovia. They might, therefore, be termed indifferently serous cysts 
(liygromata) or synovial cysts, according to the period at which the 
observation is made : and indeed they have actually been named 
hygromata by some writers; yet it is impossible to separate, in the 
classification, artificial and recent bursas from natural or congenital 
bursas, the latter of which contain, in most cases, at all periods of their 
development, a fluid closely resembling symovia. 

Bursge may be arranged in three principal groups ; namely, superfi- 
cial, deep articular, and intermediate. 

Superficial bursse are situated invariably directly beneath the skin, 
and generally over an articulation or other bony prominence. Most of 
this class are accidental, being formed at some period subsequent to 
birth in consequence of pressure, friction, or the free motion of the 
integument upon the subjacent bones. Owing to their superficial 
situation, likewise, they are more liable to injury and hypertrophy 
or expansion than either of the other two classes : they are, also, more 
amenable to treatment. 

Deep-seated bursse are more constantly congenital. They lie gene- 
rally underneath tendinous expansions, and in the vicinity of large 
joints, with which they often communicate ; they are, therefore, some- 
times mistaken for expansions of the articular capsules. They are 
seldom amenable to surgical treatment, or, to say the least, their sur- 
gical treatment exposes the patient generally to grave accidents. 

Intermediate bursce lie between tendons and muscles in various 
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|iails()f the body; most of them are accidental; they are less often 
eiilai-ged than the deep or superficial bursai. 

Enlarged Bursa Patellae. Syn., Bursa Patellae Amplificata, 
R. C; Hygroma du Genou. — The most frequent and typical example 
of enlarged superficial bursai, is the enlarged bursa patellae, or " house- 
maid's knee," which, as this popular name implies, occurs quite fre- 
(jiieiitly on the knees of women who kneel and scrub floors ; but I have 
seen them about as often in men as in women, caused sometimes by 
kneeling, as in the occupation of laying grates, and laying down carpets, 
and at Other times by blows upon the knees or other similar injuries. 

Enlargement of the patellar bursa may take place suddenly — when it 
is usually attended with some tenderness and perhaps discoloration. In 
these cases a termination in suppuration is not unf requent ; the pus 
usually extending beyond the limits of the original bursa, and involv- 
ing the whole subcutaneous areolar tissue surrounding the knee, but 
seldom or never penetrating the articulation. 

In most cases the enlargement progresses very slowly, and is imac- 
companied with anything like inflammatory action. The form of the 
tumor usually corresponds pretty nearly with the form of the patella, 
covering, however, a little more space and being nearly circular. It is 
distinctly elastic, except when the sac is very thick, or in such rare ex- 
amples as have become solidified. 

As I have already observed in my general remarks on bursal tumors, 
the contents of these cysts are not uniform. In most cases they contain 
either serum or a sero-muculent fluid, thin and slightly opaque. Vel- 
peau has remarked that he had generally found the fluid sanguinolent, 
or stained by blood. I have only seen this condition of the fluid in ex- 
ceptional cases. Sometimes it is of a dark chocolate color ; in which 
examples, also, it is probable that the discoloration is due to the pres- 
ence of a certain amount of decomposed blood. 

In addition to the fluid contents, there are frequently found within 
the sac bmidles of long, slender, thread-like cords, some of which con- 
tinue attached to the walls, while the remainder lie loose in the cavity : 
or there may be found small, loose bodies, of a flattened oval shape, and 
light-brown color, resembling melon-seeds; the interior may become 
converted into a solid fibrous mass; and, finally, the fibrous stroma may 
be in a great measure substituted by calcareous, cretaceous, cartilagi- 
nous or bone-like deposits. 

The question having arisen whether patellar hursad generally exist as 
a normal condition in adults, I have made a number of dissections with 
the view of determining this point, and also for the purpose of investi- 
gating other points connected with their anatomy and pathology.' 

Over the patella of a child two months old the areolar tissue was 



' Observations on the Bursa Patellae, by the Author, T/ie Medical Becord, April 15 
1868. 
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loose, the spaces being large, but there was no bursa. In a child one 
year old there was a bursa of the size of a ten-cent piece. A child at 
five years presented a small bursa over the left knee, but none over the 
right, and another at the same age had a small bursa upon both. lu 
more than twenty dissections of adults, the bursa has always been found 
covering from one-fifth to the whole of the patella. It is generally 
most complete over the lower portion of the patella, where one large 
cell is usually found ; while over the upper portion there are one or 
more smaller cells. The cavity is, thej-efore, in a pretty large propor- 
tion of cases, multilocular. In those who were advanced in life, the 
interior margins or angles of the sac were usually crossed by deli- 
cate, fibrous-looking bands, attached at either end, and which bands 
generally contained one or more small blood-vessels. These were 
especially found at the lower half of the cavity ; at the same points, 
also, fiattened bands, or plates, lying one above the other, traversed 
the sac. 

The connective tissue is everywhere very vascular, and, when pressed 
outwards by the growth of any form of tumor, whether fluid or solid, 
which does not, as in the case of malignant growths, involve and appro- 
priate to itself this tissue, the vessels accumulate and form a kind of 
placenta around the tumor. If, however, the tumor commences, as iu 
the case of most superficial bursas, by a deposit of fluid in a uumber 
of areolar spaces at the same moment, forming at first a multilocular 
tumor, the intervening septa, with their vessels, become stretched and 
form thin plates, which by attrition of the movable integument are 
eventually reduced to cords or filaments, such as we see in healthy 
bursas, but more numerous in the diseased bursae, just in proportion, as iu 
these latter cases, the spaces are larger and the walls more separated. 

Finally, some of these attenuated plates or cords rupture, and tlieir 
vessels pour out a few drops of blood ; while their broken exti-emities 
coil up, and at length are cast off entirely, forming the free masses of 
coiled threads. 

We have thus explained in a satisfactory manner the existence of the 
fibrillated masses which have been thought to be effused and rolled up 
fibrin ; and also the occasional presence of blood in the bm-sffi. 

The solidification of these growths, and the presence of the flattened 
oval bodies, which Mr. Brodie thought were formed from the effusion of 
coagulable lymph, will likewise admit of easy explanation. The solidifi- 
cation into a fibrous structure is in part due to a concentric hypertrophy 
of the walls, and in part to development from the interior vessels and 
septa of this originally multilocular cavity. The loose oval bodies are 
the results of an arborescent growth from the lining membrane and 
septa ; the terminal bulbs of their stems and branches becoming flatten- 
ed, and finally detached ; previous to detachment, however, they may 
have become converted into fat, or they may have undergone cretefac- 
tion, calcification, etc. In precisely the same manner, also, are foi'ined 



BURS^ PATELLA. 



471 



certain of those loose bodies, called sometimes " floating cartilages," 
which are occasionally met with in the knee-joint. 

It is worthy of notice, in this connection, that it is no uncommon thing 
to meet with examples of serous and sero-mucous cysts, originating in 
tlie connective tissue, in various parts of the body, whose source cannot 
l)e traced to vascular nsevi, yet which contain a sanguinolent fluid : in- 
deed these connective tissue tumors sometimes furnish a troublesome 
haemorrhage when they are simply laid open. In the multihjcular 
varieties especially, there is often bleeding from the mouths of small 
vessels opening into the interior ; and the adjacent tissues, also, have ac- 
quired sometimes an excessive vascularity, which has more than once, in 
my experience, rendered extirpation a bloody and hazardous operation. 

Treatment. — Kest alone, in the recumbent posture, or rest with cool 
water lotions, cures speedily a certain number of recent acute cases of 
bur8£B patellae. 

In the more chronic cases pressure made with a large sponge, wetted, 
and bound on tightly by a roller, while the limb is kept at rest, often 
succeeds. Blisters, the external application of tincture of iodine and 
other remedies of this class, have proved useful in the hands of others; 
but I have seldom or never seen any benefit from them w^hen they have 
been employed under my own observation. 

As surgical expedients I prefer, also, not to recommend injections, 
sctous, subcutaneous incisions, or the small evacuating incisions prac- 
tised by Mr. Brodie ; all of which methods are slow, tedious and un- 
certain, while some of them must be regarded as extra-hazardous. 
Long, open incisions are very much to be preferred; the contents 
being allowed to escape freely, but not thi-ust out violently so as to 
irritate the sac. After incision, the limb should be placed completely at 
rest for a period of one or two weeks, and the wound dressed from the 
fii-st, and for several days, "with soft, warm fomentations or poultices. 
In case, at a later period, the sac does not granulate and close up, this 
result may be safely encouraged by injections of the tincture of iodine, 
or by other stimulants. 

Excision is reserved for large and old bui-sae, having very thick walls, 
or whose interiors have become solidified. If, after the walls of the 
■ sac are reached, the surgeon approaches carefully the base, keeping the 
edge of the knife directed toward the tumor, it may be dissected from 
the expanded tendon of the quadriceps and from the patella, without 
injury to either. After excision, any redundancy of integument having 
been i-emoved by the knife, the edges of the flaps must be brought care- 
fully together, and covered with a piece of lint spread with simple cerate ; 
the limb ought then to be laid upon a well-fitting posterior splint of 
leather, secured by a few light turns of the roller enclosing the front 
of the knee and portions of the limb above and below. By this method 
I have more than once conducted these cases to a speedy and successful 
result. 
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Bursa over the Tubercle of the Tibia. — This variety of bursa is 
met with not unf requently, yet far less frequently than bursas patella. 
In January, 1865, at Bellevue Hospital, a remarkable example of this 
form of bursa upon both legs was brought to my notice, which had 
supervened upon chronic articular rheumatism twelve years before. 
One of these tumors was successfully removed by excision, but she 
refused to submit to an operation for the remoAal of the other. They 
were each about the size of a large orange,, and were composed of a 
solid fibrous structure. 

The treatment of these bursas is the same as for bursse patellae. 

Bursa under the Ligamentum Patellae. — It seems proper in this 
connection to speak of a deep-seated bursa, usually found in adults 
underneath the ligamentum patellaj, extending from the upper margin 
of the tubercle to the top of the tibia, and which is occasionally 
enlarged. When distended by accumulations of fluid it presents itself 
conspicuously on each side of the ligament, but sometimes more 
distinctly upon one side than upon the other. 

The point of most practical iutei-est relating to this bursa is, that it 
sometimes coumiunicates with the capsule of the knee-joint; and 
inasmuch as the fact of the existence of this communication cannot 
generally be determined, it will always be unsafe to open the bursa, or 
in any way to disturb its interior walls. Monro, in his excellent 
treatise on the bursas, relates that in 1786 he had two of these cases, 
both of which he opened by a valvular incision. In one case the 
result was only palliative, and in the other suppuration of the knee- 
joint ensued and amputation became necessary. Many years ago I 
treated a bursa of this kind which occurred in a young man, and 
which had extended down upon the inside of the tibia one or two 
inches below the tubercle, by a seton made of a single thread of silk. 
Suppurative inflammation ensued, involving the knee-joint, which 
eventually caused the patient's death. 

Olecranon Bursa.— Syn., Bursa Anconiae ; Miner's Elbow.— Bursje 
anconiae form over the olecranon process, chiefly in persons whose 
occupations require them to rest much upon the elbow ; and they are, 
therefore, frequently met with among miners. The following example, 
however, constitutes an exception to this rule, the bursae having formed 
without any apparent special provocation ; it is also singular in being 
an example of symmetrical bursae, occurring probably in obedience to 
the same law which governs symmetrical eruptions and some other 
diseases : — 

A gentleman presented himself to Dr. Leonard, of Lockport, N. Y., 
in 1856, with a bursal tumor over his right elbow of the size of a 
pigeon's egg, and which had formed somewhat suddenly a few days 
before. No cause could be assigned; he was not accustomed to 
rest upon his elbow, and he had received no injury. Dr. Leonard 
opened the bursa freely and gave exit to about three drachms of 
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sero-muculent fluid, and in a few days a complete cure was effected. 
The week following his dismissal he returned with a precisely similar 
tumor upon the opposite elbow, which was treated in the same manner 
as the first, and with the same result. 

The same plans of treatment are applicable to these cases as have 
been indicated for patellar bursse. 

Bursse in front of the Wrist and Palm of the Hand. — Beneath 
the anterior annular ligament are two distinct synovial sheaths, one of 
large size, embracing the tendons of the flexor sublimis and profundus, 
and one for the tendon of the flexor longus pollicis ; the latter extending 
from above the wrist to near the extremity of the thumb. In like man- 
ner, the extensor tendons passing under the posterior annular ligament 
have elongated synovial sheaths, of which there are six, more or less sepa- 
rated from each other, and which extend from above the wrist to near 
the insertions of the tendons. All of these synovial sheaths are subject 
to considerable variation, both as to their extent and connections : in some 
cases the septa between adjacent sheaths are lost, and in other cases the 
sacs communicate by small openings. The Palmar sac or sacs are those 
which are especially prone to become enlarged, forming an oblong or a 
double tumor, one portion of which presents above the annular ligament, 
and the lower portion in the palm of the hand, or along the jjalmar sur- 
face of the thumb. These tumors are generally elastic, and in most 
cases the contents may, to some extent, be pushed fi-om one portion of 
the tumor to the other. Pain, in consequence of the pressure, is a 
usual attendant, and the fingers are apt to become embarrassed in their 
movements, or contracted toward the palm of the hand. Suppuration 
has occurred spontaneously in some of the examples which have come 
under my notice, the final result of which has been a permanent con- 
traction of the fingers. Small fibrinous bodies, like millet-seeds, are 
sometimes found in these and other similar synovial sacs, and also small 
cysts resembling hydatids ; but in most cases they contain only a sero- 
muculent fluid, which, as in the case of the contents of the bursse patellae, 
yet much less frequently, is found stained with blood-corpuscles. The 
presence of the millet-seed bodies is generally indicated by a pecuhar 
creaking sensation when the sac is pressed upon. 

Treatment.— A variety of plans have been suggested and practised 
with more or less success by surgeons, including incision, excision, injec- ' 
tions of iodine, acupuncture, blisters, etc. I am persuaded, however, 
that surgical interference is seldom proper, except it be to open the sac 
freely, whenever suppuration is imminent or has already taken place. 
Velpeau relates tliat in 1822 he saw Prof. Kicherand, at the Hospital 
St. Louis, open a tumor of this kind in a healthy girl nineteen years old. 
The operation was performed with every necessary precaution, yet in- 
tolerable pain and violent inflammation ensued, resulting in abscesses, 
and she was not out of danger until after six weeks of suffering. He 
adds that he has seen the operation of incision, or of passing a seton 
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through the tumor, followed by death in several instances at the Hotel- 
Dieu. I have myself seen a patient succumb to spontaneous inflamma- 
tion and suppuration of these bursae ; ' and Mr. Tatum, in Ilohnes's 
Surgery, has reported a similar case. 

A few examples, reported from time to time, of successful surgical 
interference, by either of the methods above referred to, will not 
alter the convictions of experienced operators. They will still hes- 
itate to provoke inflammatory action in these sensitive surfaces, im- 
necossarily. 

Long-continued and carefully-adjusted pressure has sometimes 
proved serviceable, by causing a gradual absorption of the effused 
fluid ; and in one of the examples related to me the patient experienced 
much relief from a distressing burning pain by continued applications 
of cold water. In all cases the hand should be kept at rest as much as 
possible, and it should be especially protected against contusions, sprains, 
and other special causes of inflaromation. 

Bursas in various other parts of the Body. — The frequency with 
which bursal enlargements occur in various parts of the body, and their 
liability to be mistaken for other forms of swellings and tumors, seem 
to render it proper that we should indicate with some precision the 
remaining anatomical points at which they are most often found. This 
enumeration seems to be the more necessary because a full catalogue 
of them can seldom be found either in the systematic treatises upon 
Surgery or Anatomy. 

Erichsen speaks of a superficial bursa as occasionally seen upon the 
symphysis of the chin, and also of a bursa under the angle of the 
jaw. I have met with a bursal tumor formed within the synovial sheath 
which covei-s the tendon of the digastricus (see tumors of the neck). 
A natural bursa exists in the th}TO-hyoid ligament, and an accidental 
bursa may form in front of the thyroid cartilage (see ante-laryngeal 
tumors). An accidental bursa has been seen over the acromion process. 
A natural bursa exists between the acromion process and coraco- 
acromial ligament on the one hand, and the capsule of the shoulder- 
joint on the other ; between the point of the coracoid process and 
the capsule of the shoulder-joint — small, and sometimes wanting; 
between the under surface of the subscapularis and the neck of the 
scapula — ^generally communicating with the joint ; between the same 
tendon and the capsule — small, and frequently communicating with 
the joint ; between the conjoined tendon of the coraco-brachialis and 
short head of the biceps near its origin, and the capsule of the joint— not 
always present; within the sheath of the long head of the biceps; be- 
tween the tendon of the teres major and the upper margin of the tendon 
of the latissimus dorsi and the humerus ; between the tendon of the 



' Eight examples of Bursae of the Wrist, reported by the Author. Tlie Medical Becffrd, 
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latissimns dorsi and the humerus— small. Yelpeau says he has had oc 
casion twice to open the bursa under the deltoid. 

The bursa between the tendon of the latissimns dorsi and the inferioi 
angle of the scapula is quite often found enlarged by increased synovial 
secretion. Velpeau, in his Operative Surgery, speaks of it also as the fre- 
quent seat of haematic tumors. In 1853 I met with a htematocele in this 
situation, in a girl ten years old, the tumor having then existed two or 
three years. As it vras quite circumscribed, presenting itself of about 
the size of a hen's egg, I extirpated it with the -knife. I then found it to 
be multilocular, the several cysts containing a bloody serum. In one 
case related by Velpeau, simple incisit)n caused suppuration and eventu- 
ally death. In Sept., 1858, I removed a fibrous tumor from a Mrs. II. 
of Warsaw, Y., which probably originated in this bursa. 

There is a bursa between the tendinous insertion of the biceps and 
the tubercle of the radius, — usually containing a small peloton of fat ; 
between the common origin of the extensor carpi radialis brevior and 
the extensor communis, on the one hand, and the head of the radius on 
the other ; also between the olecranon process and the tendon of the 
triceps. (The superficial and accidental bursa over the olecranon pro- 
cess, called miner's elbow, has already been described.) 

Bursas are found occasionally over either condyle of the humerus. 
Congenital bursie exist under the brachialis anticus. (The various 
bursal sacs in the neighborhood of the wrist were mentioned in con- 
nection with the bursal tumors forming in this region.) 

Accidental bursoe form sometimes over the sternum in cabinet- 
makers, occasioned by the pressure of instruments. They are occa- 
sionally met with over the spinous process of the seventh cervical ver- 
tebra; over the tuberosity of the ischium, between the skin and the 
aponeurotic; lamina, and over the anterior superior spinous process of the 
ilium. I think I have also seen a suppurating bursa upon the coccyx. 

In the ]-egi(m of the hip-joint bursse are numerous ; being generally 
found beneath the pectineus near its insertion into the femur ; between 
the gluteus medius and the trochanter major; between the gluteus 
uiinimus and the trochanter major ; between the gluteus maximus and 
the femur, below the trochanter major (two, one large and one small) ; 
between the obturator externus and the ischium ; between the obtura- 
tor internus, geniini and capsular ligament ; beneath the conjoined 
orighi of the semitendinosus and the long head of the biceps ; and be- 
neath the origin of the semimembranosus. One of the largest natural 
bu rsai in the body, but which is seldom the seat of disease, is found 
between the conjoined tendons of the psoas magnus and iliacus internus 
on the one hand, and the capsule of the hip-joint on the other. This 
bursa generally communi(tates with the joint. A sub-tegumentary 
bursa is sometimes found over the trochanter major. 

In the lower porticm of the thigh, underneath the expanded tendon 
of the quadriceps, more or less of a bursal cavity will generally be 
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found, which occasionally communicates with the joint. In August 
1855, a child six years old was brought to me with a very large bursa 
in this situation. Its limits below were very accurately defined, cor- 
responding to a point near the upper wall of the capsule of the knee- 
joint; above, it extended to within two or three inches of the tro- 
chanters. The child was very feeble, and no surgical treatment was 
advised. 

A few years since, Dr. Yandeventer, of Eoslyn, consulted me in 
relation to a lady under his charge, having a bursa in the same situation, 
which had existed eight years, its commencement dating from the 
period of the suspension of her menses. It was subsequently opened 
freely by Dr. Yandeventer, in pursuance of my advice, and discharged 
both pus and serum. After a time, also, it was observed that the in- 
terior of the sac had become partially lined with calcareous deposits. 

In July, 1855, I was consulted by a young man on account of a 
bursa under the quadriceps, which upon exploration was found to con- 
tain only a sero-muculent fluid. Three days later, he having returned 
to his home. Dr. Lockwood, of Lockport, by my advice, opened it 
freely and gave exit to more than four ounces of fluid, of the same 
character as that which escaped through the exploring canula. Lint 
was introduced into the wound, and on the sixth day suppuration was 
well established, but it was observed, also, that the pus contained a large 
amount of fibrin. After a few days bloody serum and fibrinous clots 
began to escape. At length, a large mass filled the opening and pro- 
truded from it, resembling a partly-organized clot. Under these cir- 
cumstances I was again requested to see the patient, and having 
removed the whole of the protruding structiire with my hand and 
emptied the sac, the wound was again dressed ; and, as no vessels 
seemed disposed to bleed after the operation was completed, very little 
fear was entertained that the tumor, if such it could be called, would 
return. I subsequently learned that it was speedily reproduced and 
that the patient soon after died, having survived the opening of the 
bursa only about three months. 

A natural bursa exists between the biceps flexor femoris and the 
head of the fibula. A gentleman, set. 32, consulted me in July, 1855, 
M'ith an enlargement of this bursa. The tumor was of the size of an 
English walnut, tense, elastic, and painful after much walking. It was 
dispersed by rest and the application of tincture of iodine. A bursa 
may be found between the tendon of the semimembranosus and the 
internal lateral ligament of the knee-joint, which I have once found 
enlarged ; and, also, another between the tendons of the semimem- 
branosus and iimer head of the gastrocnemius on the one hand, and 
the ligaments of the knee-joint, on the other. This last bursa sometimes 
encloses a second bursa, M^hich commimicates with the joint. Under 
the popliteus is a bursa, communicating with the joint, which is quite 
often enlarged, and has been mistaken "sometimes for a pophteal aneu- 
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rism. A bursa exists between the sartorins on the one hand and the 
tendons of the gracilis and semitendinosus, on the other. Monro says 
there is a bursa, also, between these three latter tendons and the front 
and inner part « if the tibia. 

Of the bnrsjB over the patella and nnder the ligamentum patellce, 
I have already made especial mention. They occnr sometimes also 
over the tubercle of the tibia, and over either condyle of the femur. 
Of the former of these I have met with several examples. 

Velpeau has three times met with enlarged bursse between the tendo- 
Acliillis and the os calcis. They occur, also, nnder the os calcis ; and 
quite often under the plantar aspects of the metatarso-phalangeal artic- 
ulations of the great and little toes. 

For the remaining bursse situated in the vicinity of the ankle, the tar- 
sal, and phalangeal articulations of the toes, the reader is referred to the 
various treatises upon anatomy and especially to the great work entitled 
" Description of all the Bursse of the Human Body," by Alexander 
Monro, Secnndus, published at Edinburgh in 1788. Monro, however, 
only found bursse in the extremities. As far as possible we have en- 
deavored to supply his omissions. 

Ganglion, R. c. ) Syn., Weeping Sinew. — A ganglion may be de- 
scribed as one variety of bursa, consisting of a serous or synovial sac, 
usually of moderate dimensions, situated between the layers of a sheath 
enclosing a tendon, and, in a few examples, communicating by a small 
orifice with the interior of the tendinous sheath. Its most frequent 
seat is upon the back or front of the wrist, or upon the top of the foot. 
These tumors, unlike other bursse, do not appear ever to arise from 
continuous pressure, or from the motion of the parts upon each other, 
but they originate most often from sprains. They form small, oval or 
round, colorless, firm but elastic swellings, varying in size from a pea 
to a small hen's egg, and which are observed to move with the sheath of 
the tendon to which they are attached. Their contents are usually a 
glairy fluid, resembling the white of an egg, being of a lighter color 
and more consistent than that which is usually found in other syno^dal 
or bursal sacs. 

Treatment. — A ganglion is occasionally known to disappear spon- 
taneously, but in that case it usually returns sooner or later. Finn and 
continuous pressure will sometimes effect a cure ; or a more speedy 
dispersion of the swelling may be effected by a subcutaneous incision 
of the sac, the subsequent accumulation of the fluid being prevented 
by pressure; but the method generally preferred, as being on the 
whole most certain to accomplish a permanent cure, is to rupture 
the sac by a smart blow, made with a flat stick, or with the back of a 
book, after which they seldom become refilled. A few surgeons have 
ventured to practise and to recommend, in the treatment of these cases, 
free '"ncisions, injections and excision ; in relation to which methods the 
same lemarks are applicable as have been made when considering 
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palmar bursas. They are all liable to be followed by violent inflamma 
tory reaction and even by suppuration, which is readily propagated 
along the course of the tendons, and may therefore endanger even thr 
life of the patient. 

Simple or Barren Cysts, caused by the Occlusion of Excretory Ducts. 

Each hair follicle is perforated by the duct of one or more sebaceous 
glands ; but some of these glands open directly upon the surface of the 
integument, without communicating with a follicle. The glands and 
follicles are lined by delicate epithelial membrane, continuous with the 
superficial tegumentary epidermis, the secretion from which Yirchow 
describes as a fatty or oily degeneration of the epithelium cells ; that is, 
the cells perish and fat is set free. 

If from any cause the excretory duct of one of these glands becomes 
closed, the secretion accumulates and forms a tumor. Sebaceous tu- 
mors occur most frequently upon the scalp, commencing, usually, after 
adult life ; but they may be found, occasionally, wherever such glands 
are situated. They seldom attain a greater size than from one to two 
inches in diameter ; they are round, smooth, more or less elastic, accord- 
ing to the thickness of their walls, and the character of their contents; 
they are unaccompanied with pain, tenderness or discoloration, unless 
pressing upon nerves, or accidentally inflamed. Their growth general- 
ly ceases after they have attained a moderate size ; and, when they 
occur upon the scalp, the hair over the tumor usually falls off, and is 
not reproduced. Not unfrequently several sebaceous tumors are foiuid 
existing at the same time upon various parts of the body, and this is 
especially apt to be the case upon the scalp. In a few cases a small 
black spot or indentation upon the top of the tumor indicates the point 
where the hair originally protruded from the follicle ; and at this point 
the cavitv of the sac may be entered by the point of a pin. 

The surface of old sebaceous encvsted tumors is sometimes covered 
with enlarged arterioles and venous radicals, which might lead to a 
suspicion that they were vascular growths ; but upon vascular growths 
the hairs are generally larger than upon other corresponding parts 
of the body, while upon these tumors they are smaller, or absent 
altogether. 

After removal, sebaceous tumors are found to be composed of the 
original follicle, including perhaps its excretory duct, dilated and thick- 
ened ; containing only its normal secretions in various stages of desic- 
cation, in consequence of absorption of the more fluid portions. The 
process of desiccation or of thickening of the contents appears, however, 
to have its usual limitation in those conditions which Abernethy termed 
atheromatous, or steatomatous ; and from this point a process of lique- 
faction commences, usually first in the centre, and extending finally to 
the whole of the contents, so that old encysted tumors of this class are, 
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in general, more fluid than those of younger growth ; the contents are 
then said to be melicerous, or honey-like. The process of fluidificatioii 
is also more rapid toward the most projecting point of the surface than 
in other directions. Occasionally they contain one or more aborted 
hairs, which are, no doubt, successive growths from the remnant of the 
hair follicle. 

Treatment. — Sometimes the sac becomes inflamed, and suppurates, 
resulting in a spontaneous discharge of the contents, and perhaps in a 
complete cure ; or it opens at its apex, by absorption of the integument 
from pressure of the contents, without the intervention of suppuration. 

Most patients find so little inconvenience from the presence of these 
tnmors, that they will not consent to their removal. If, however, for 
any reason, it may be thought desirable to get rid of them, the knife 
is the only proper resort. An incision should be made carefully down 
to the sac, and, if possible, its removal should be effected entire. To 
facilitate this somewhat delicate operation, the surgeon is recom- 
mended to make his first incision upon one side of the tumor, and 
not directly across the top, where the sac is in general the thinnest ; 
or, in case the excess of integument will warrant it, to make a 
double elliptical incision, leaving the central portion attached to the 
tumor. 

If the cyst is accidentally opened, the contents should be at once 
thoroughly expressed, and the sac torn out by the forceps ; taking care 
not to leave any portion behind, since its presence may retard the cica- 
trization, and possil)ly lead to the formation of another tumor. I must 
say, however, that notwithstanding there is a very general opinion 
entertained by surgeons that the smallest remnant of the sac is sufficient, 
in most cases, to cause a reproduction of the tumor in some form — such 
a result has never happened more than once under my observation, 
although in many cases I have not felt absolutely certain that I had 
removed all of the sac. 

When these operations are made upon the scalp, the edges of the 
wound should be laid gently together ; and after covering them with a 
])iece of sheet lint, spread with simple cerate, the whole should be 
retained in place by a few light turns of a roller. Neither sutures nor 
adhesive plaster are in general advisable, on account of the dangers of 
erysipelas. 

Those remaining tumors of this class, which limit themselves to 
particular organs, will be considered more appropriately in connection 
with the various regions and structures of the body in which they 
can alone occur. Among those which are thus reserved will be found, 
obstructions of the Meibomian glands ; ranula, or obstruction of the 
ducts of the submaxillary and sublingual glands ; obstructions of the 
duct of Steno; of the labial, buccal, lingual, and pharyngeal gland 
ducts ; of the lacteal and seminiferous ducts ; also certain encysted 
tumors of the thyroid gland, liver, ovary, uterus, and vagina. 



480 



PROLIFEROUS CYSTS. 



Proliferous Cyst. Syn., Oystis PcBcunda, R. O. 

Cysts which are capable of multiplyhig themselves, or of generating 
new growths, are termed proliferous. It will be understood that this 
definition excludes, not only such single unilocular cysts as exhibit no 
power of reproduction, but also such multilocular cysts as are formed 
in previously existing cells or spaces. Thus, for example, we may have 
presented multilocular cysts of areolar tissue, or similarly constructed 
cysts occupying venous or arterial radicals; or, in the case of an 
ovarian tumor, it may have its seat in a large number of Graafian vesi- 
cles : but in either case, unless the tumor demonstrates a capacity of 
reproduction, or of self -multiplication, it must be classed as " barren." 
The term " compound," sometimes applied to proliferous tumors, does 
not therefore convey a correct interpretation of their character. 

Proliferous cysts may in their origin, and early history, differ in no 
appreciable manner from barren cysts ; nor is it possible yet to alRrm 
upon what condition of the original germ or cell structure the new 
genesis depends. In their mode of formation they may be said to be 
endogenous, exogenous or intra-parietal. That is, the new growth may 
occur from the inner or outer wall of the original cyst, or it may develop 
between the laminae. 

Fig. 235. Kg- 236. 



Diagram of MultUoeular Endogenous Cystic Growths. Diagram cf Multilocular Non-Enrlogenous Cystic 
Bennet. Gro\vths. Bermet. 

They present a great variety, also, in regard to form and intimate 
structure ; some are analogous to or exact counterparts of the original 
cyst. Thus, for example, in the case of an ovarian cyst, the endogenous 
or intra-parietal growths may resemble in form, structure, and contents 
the parent cyst ; in other cases they exist as clusters of small, thin- 
walled, pedunculated vesicles. The neoplasms may be cystic, vascular 
or papilliform, gelatinous, colloid, fibrous and cartilaginous, osseous or 
cretaceous. In short, they may assume the widest range of histological 
formation and of clinical character: they are at one time benign, 
again recurrent, and finally malignant. 

Fibrous Tumor. S3rn., Tumor Fibrosus, R. O.; Fibroma 5 Sarcoma; Desmoid. 

Inasmuch as the connective tissue from which these tumors are de- 
veloped exists in all parts of the body, no structure is exempt from 
their formation. They occur most frequently, however, in the cutis, in 
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Fig. 237. 



the subcutaneous areolar tissue, upon the periosteum; and especially are 
they liable to grow from the periosteum of the antrum and nares, form- 
ing the fleshy antral and nasal polypi ; they are often met with in the 
mainmffi, in the uterus, and in the testes. 

Fibromata are composed of very tough, and generally firmly inter- 
laced fibrous tissue, arranged in wavy 
])Uiidles, or in concentric layers around 
distinct axes ; which latter, according 
to Billroth, is the result of the fibrous 
formation taking place around nerves 
and vessels. A certain number of 
imperfectly developed cells and nu- 
clei are also generally found scattered 
through their substance. 

Pure fibromata generally grow slow- 
ly, but they are capable of attaining a 
very great size. They present usu- 
ally a smooth, hard, but often nodu- 
lated surface, without discoloration, 

and they are seldom painful unless rendered so by pressure upon, or 
implication of a nerve. 
In the example represented in the accompanying wood-cuts (figs. 238, 




Section of a small Fibroma of the Uterus 
Natural size. 



rig. m 



Fig. 239. 





Urge Fibroma of the Back, with numerous small Fibromata. 
HI 



Side View of same. 
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239), the large, original tumor was congenital, being first observed soon 
after birth, as a small elevation over one of the lumbar vertebrsB. When 
removed by me, in 1871, and when the patient was about 25 years old 
it had attained so great a size as to cause much inconvenience. During 
the year preceding its removal, also, a large number of smaller fibro- 
mata had appeared on various portions of the body. The removal of 
the original fibroma was effected safely by the knife. 

Fibromata are not in all cases composed of a single element. Either 
originally, or by subsequent progressive or retrogressive clianges, 
they are found to assume such a variety of forms and of combinations 
as to render it necessary that we should recognize numerous subdivi- 
sions. Thus, for example, under the general title of Fibrous Tumor are 
included fihro-cellular, fihro-muscular^ Jihro-mucous, jlhro-plaHtk^ 
jibro-neuroma^ Jibro-adijpose, Jibro-cartilaginous, Jibro-calcareous, Jibro- 
osseous, and fihro-Gystic. 

I shall give special consideration only to those examples in which the 
histological differences seem to possess some important clinical signifi- 
cance. 

Fibro-cellular Fibroma. Syn., Tumor Fibro-cellulosus, r. c. : 
Cellule-fibrous Tumor, of Muller ; Connective Tissue Tumor, of 
Vogel; Gelatinous Sarcoma, of Rokitansky ; Soft Fibroma, of Bill- 

roth. — Fibro-cellular fibromata occur especially in the nares, in the 
form of the so-called " soft polypi," and in the scrotum and labia as 
^' elephantiasis." They grow more rapidly than pure fibromata, and 
have a more elastic feel. On removal, they are found to contain a 
quantity of sero-plastic fluid, infiltrated throughout their structure, 
which can be readily pressed out from the fresh section. 

Billroth observes that these tumors, as they occur in the mucous 
membrane of the nose, rectum, and other portions of the large intestine, 
generally consist, to a great extent, of elevated and newly formed glands 
of the mucous membrane, whose closed ends sometimes dilate to rau- 
cous cysts. Hence, according to their anatomical situation and the 
glands they contain, they may be classed, he thinks, as varieties of the 
adenomata. 

In children the soft polypi are almost limited to the rectum and 
large intestines ; from puberty to about the thirtieth year of life they 
are more frequently met with in the nares ; and about the age of thirty 
they are, in females, most often found in the mucous membrane of the 
uterus. 

Treatment.— Excision, or thorough evulsion is generally successful ; 
and no other plans of treatment are ordinarily worthy of a trial. 

Fibro-myoma.— Among the more solid forms of fibromata there 
are some, \s^hich under the mici'oscope present a fine areolar stroma, 
coniposed of undulating and interlacing fibrous bands, in the midst of 
which are numerous nuclei, and more or less elongated fibre cell? 
Virchow considers these elongated and spindle-shaped cells to be muscle 
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cells, and would therefore arrange such tumors as contaiu these ele- 
ments luider the myomata, or fihro-myomata. 



Fig. 240. 




Fibro-myoma of the Uterus. ".'SO diameters. 



These tumors, like pure fibromata, are generally benign in their 
character, and do not return after thorough removal. 

Fibro-mucous Tumor. Syn., Mucous Tumor, or Myxoma, of 
Virchow. — This, also, is a variety of the fibro-cellular tumor, but in 
which the ("onnective tissue is extremelj^ delicate, so that it resembles 
the connective tissue of the vitreous humor, and of the fcjetus in 
emlryo, or of the Wliartonian jelly of the umbilical cord. 

The fresh incision presents a yellowish, opalescent, jelly-like surface ; 
and under the microscope are seen roimded, oval, elongated or branched 
corpuscles, with a finely fibrillated connective tissue. 

Externally, they usually present a somewhat irregular surface ; the 
integument is frequently discolored; they are more or less soft, or 
elastic under digital pressure, and they may increase rapidly and finally 
attain a great size ; or they may ulcerate and bleed, or considerable 
portions may disintegrate and slough away. 

Myxomata have a greater tendency to return after thorough removal 
than fibromata. They may be, therefore, classed as " recurrent." 

Fibro-plastic Tumor. Syn., Tumor Fibro-plastieus, R. C. — 
These tinnors resend)le most other fibroids in their external forms, in 
their situation, and progress of development. They are seldom recog- 
nized, therefore, except by their tendency to return when extirpated, 
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Fig. 241. 



and finally, in most cases, by their disposition to assume a malignaut or 
carcinomatous character. They are often associated with myeloid 

growths. Under the microscope they, 
also, are found to differ from other 
fibromata, in that they consist almost 
exclusively of elongated, fusiform 
cells, containing usually a single oval 
or oat-shaped nucleus and nucleolus. 

Treatment. — They must be treat- 
ed like all other recurrent and malig- 
nant growths, by early and thorough 
extirpation. 

Fibro-neuroma, r. c— Until re- 
cently all tumors occurring upon nerves were termed neuromata ; but 
examples of true neuromata, in which the nerve filaments themselves 
have suffered enlargement, or in which new nerve filaments have 
formed, are rare. In most cases the tumor consists of connective tissue 
fibres distributed among the nerve filaments. 




Fibro-plastic CeUs. 



Fig. 242. 



Fig. 243. 





Fibro-nenroma. 



Section of a Neuroma, connected with three nervous trunks. 

These tumors occur sometimes without apparent provocation upon any 
point of the cerebro-spinal nerves. The nerves of the special senses 
are, however, rarely affected, and the nerves of the ganglionic system 
still more rarely. Their most usual seat is upon some of the peripheral 
nerves, especially of the lower extremities ; and, when situated in the 
superficial areolar tissue, they are known as painful subcutaneous 
tubercles. These latter rarely attain a greater size than a hazel-nut, 
and in no case wdiich has come under my notice was the tumor larger 
than a pea or a bean. They are hard, tense and movable, except when 
they have attached themselves to the superincumbent skin ; the skin is 
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?el(!om discolored, but occasionally it presents a shining, vascular and 
arborescent appearance. They are exquisitely sensitive and generally 
subject to severe, lancinating, paroxysmal pains. In December, 1844, 
1 removed a painful tubercle from the integument over the back of the 
shoulder, in the case of a gentleman 26 years of age, which had beer 
growing nine months. It was of the size of a bean, hard, irregular 
upon the surface, exquisitely sensitive, and the skin over the tumoi 
had assumed a brownish color. The three remaining examples which 
have been observed by me were upon the legs, one being presented in 
a girl fet. 25, the second in a man aged about 30, and the third in a 
gentleman aged about 50. In the last-mentioned example there were 
two tubercles separated from each other b}^ a space of two or three 
inches ; they were not larger than small shot, and, on being touched, 
the pain was so intense as to cause a sensation of faintness. 

Traumatic Fibro-neuromata are quite frequently found upon the 
ends of divided nerves, forming at the point of division a bulbous 
enlargement which can be distinctly felt, and is exquisitely sensitive to 
the touch. 

Treatment of Fibro-neuromata. — Spontaneous peripheral fibro- 
neuromata, in the form of the painful subcutaneous tubercle, seldom 
recur after removal ; at least I may say that in the four or five 
examples of this form of tumor which have come under my notice, 
excision has proved a prompt and successful remedy; but in the 
traumatic variety, my experience has been less gratifying. In a 
majority of cases excision of the extremity of the nerve has been 
followed sooner or later by a return of the disease in the divided 
extremity ; and this has happened, sometimes, when considerable 
portions of the affected nerves have been excised, and after repeated 
re-amputations. It seems quite probable that the gradual propagation 
of a chronic neuritis along the nervous trunks, and the general nervous 
disturbance occasioned by the delay in operating, have been the cause 
of this predisposition to return, and that it would be advisable in all 
cases to operate early, or as soon as the existence of the neuromatous 
affection is fully determined. 

Glioma (Virchow). — Yirchow defines a glioma as a soft vascular 
tumor, originating in the neuroglia, the delicate interstitial connective 
tissue of nerve. It is a malignant growth, and has heretofore not 
been distinguished from encephaloid, to which its clinical history 
exactly corresponds. The retina, during the periods of infancy and 
early childhood, is the favorite seat of this affection. 

We have placed this tumor in connection with fibro-neuroma, because 
Virchow has restricted the term glioma to tumors originating in the 
neuroglia. "With equal propriety, in an anatomical point of view, it 
might be classified with the fibro-cellular growths ; but, in our opinion, 
more projierly still it must continue to occupy its original position as 
one form of eneephaloma. 



486 



FATTY TUMORS. 



Treatment. — Complete and early extirpation is the appropriate rem- 
edy ; altliongh a speedy recurrence and a rapidly fatal terminatiou are 
the only results we can fairly anticipate. 

Adipose Tumor.— Syn., Txunor Adiposus, R. C. j Lipoma ; Steatoma. 

Adipose tumors are met with wherever fat is found in a normal 
condition of the structures, and sometimes in structures wliicli are not 
usually subject to deposits of fat ; but they have been most frequently 
observed upon the shoulders and back, lying directly beneath the skin. 
They are usually smooth, or slightly lobulated upon the surface, 
presenting a peculiar elastic feel resembling compact rolls of cotton ; 
sometimes, when the tegumentary covering is loose and yielding, they 
become pendulous and pyriform, having a small pedicle, with a 
comparatively large and depending base ; but, occurring underneath 
firm integument or fasciae, they assume a flattened form. They are in 
most cases unattended with pain, tenderness or discoloration. They 
may grow slowly or rapidly, but their growth is seldom arrested 
spontaneously, and they not unfrequently attain a very great size. We 
occasionally meet with lipomata which are migratory ; the tumor 
gradually passing from one portion of the subtegumentary areolar 
tissue to another, being displaced by gravity alone or by gravity aided 
by muscular motion. Thus, for example, I have seen an adipose tumor 
which was originally over the scapula, in the course of a few years 
resting over the ala of the pelvis. I am not aware that any other form 
of tumor is subject to these migrations. 

When removed, the tumor is found to be composed of a mass of fat, 
usually of a yellowish color, divided into lobes by delicate connective 
tissue, and enclosed in a thin capsule formed by the displacement 
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Fat CeUs. 200 diameters. 



Pat Cells dried. Margaric acid crystata. 
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of the adjacent areolar tissue. In most cases the fat cells contain 
crystals of the fatty acids, and especially margaric acid. 

Adipose tumors seldom or never assume a malignant cliaracter, no:- 
are they disposed to return when thoroughly excised. Their excision is 
generally accomplished with great ease. If the surgeon takes care to 
divide the integument freely over the tumor, exposing fairly to view 
the yellow adipose tissue, and cutting the fibriilatcd bands which 
penetrate a little between the lobules, the whole mass may, in most 
cases, be removed by evulsion. By adopting this method, also, the 
bleeding is usually less than when the removal is effected by the knife 
alone ; the operation can be made more quickly, and a closure o£ the 
wound by adhesion is more apt to occur. 

Cartilaginous Tumor. — Syn., Tumor Oartilaginosus j R. C. ; Chondroma ; Enchon- 

droma. 

Cartilaginous tumors may occur in almost any part of the body, cither 
in the soft or hard tissues, but they are most commonly met with in 
connection with the bones, and especially upon the phalanges of the 
hand and the metacarpal bones, in children. The corresponding bones 
of the feet are also quite subject to enchondromata ; the femur, scapula, 
and pelvic bones occasionally present enormous tumors of this class ; 
upon the bones of the head and face they are less frequent. The most 
frequent seats of cartilaginous deposits in the soft parts are, the salivary 
glands, the testicles, the ovaries and the mammae ; in which cases it 
may be found forming the whole or only a por- 
tion of the morbid structures, being generally 
associated with fibroma or carcinoma. 

Cartilaginous tumors occasiojially cease to 
grow, especially under improved conditions of 
the general system. This arrest of growth some- 
times takes place without change of structure, 
hut in most cases not until portions of the tumor 
have undergone ossification. 

As in fibroma, adenoma and carcinoma, so 
'also, in enchondroma, the connective tissue may 
become gelatinous ; in consequence of which 
certain portions may, to the naked eye, resemble 
colloid. The central portions, also, are often seen 

to degenerate into a thin yellowish fluid, resemb- Section of an Enchondroma. 
liner synovia or honey, forming cysts or cavities of 

various sizes, the degeneration involving sometimes the entire mass, and 
leaving only a thin fibro-cellular cystic envelope. It is possible that in 
both of the preceding conditions, we ought to recognize incomplete or 
arrested development of cartilage and coimective-tissue cells, rather 
than degeneration of pre-existing cartilage cells. 
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Cartilage cells. 290 diameters. Arnold. 



Histological Elements.- 



Cartilaginons tumors may also undergo fatty and calcareous degener- 
ation, or the interior may suppurate or slough. 

When enchondroma commences from the interior of the bone, tlie 

external surface assumes generally an 
oblong, oval, or fusiform shape; but 
when, as is most often the case with lontr 
bones, it originates from the outer wall, 
the form is more irregular, usually nodu- 
lar. These tumors are generally elastic, 
sometimes yielding under pressure, with 
a slight creaking sensation. 

Enchondr(.)mata cannot in themselves 
be regarded as malignant; nor indeed 
does the presence of a considerable 
amount of fibrous stroma vary essentially 
the prognosis. Those alone which are 
associated with carcinoma in some of its 
various forms are very liable to return, 
or to multiply themselves by infection, 
in other parts of the body. 
-A network of filamentous tissue existing 
in a greater or less degree constitutes the basis, or stroma, within which 
the cartilage cells are found, resting in a hyaline substance. The 
cells present the greatest variety both in form and size. They may 
contain from one to twenty nuclei. Chemically, an enchondroma con- 
gists chiefiy of the phosphate of lime, and of a peculiar variety of gela- 
tine called chondrine. 

Treatment, — The occasional spontaneous arrest of these growths, as 
age advances, or as the general condition of the system improves, sug- 
gests the propriety of the employment of hygienic and therapeutical 
measures ; and while I am unable to indicate any specific plan of treat- 
ment which could be regarded as applicable to all cases, nevertheless I 
am convinced that I have occasionally seen these growths, especially, 
when occurring in early life, upon the fingers, and upon the lower 
epiphysis of the radius, delayed and finally arrested, by air, exercise, 
imtritious food and tonics. 

When such measures have failed, and the tumors are formed between 
the periosteum and the bone, as happens pretty often in connection 
with the epiphysis of the knee-joint, excision may be safely practised 
in a certain number of cases ; and the operation is rendered the more 
safe in such cases by the fact that the articular surfaces are seldom in- 
volved. It must be remembered, however, that these eccentric enchon- 
dromata generally cause absorption of the outer wall of the bone, and 
that the tumor will be found usually more or less embedded in the can- 
(;ellous structure. 

Free incisions, or the removal of portions of the projecting walls, 
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followed by injections, have occasionally succeeded when the enchon- 
droma has assumed a cystic character. 

Ill other cases, the treatment must be either expectant, or the grave 
alternatives of excision or amputation have to be considered. After 
thorough excision these tumors seldom return. 

Bony Tvimor. — Syn., Tiunor Osseous, R. C. ; Osteoma. 

Pure osteomata are not of so frequent occurrence as are tumors con- 
taining bone, and possessing, therefore, a mixed character, such, for 
example, as osteo-chondroma, osteo-fibroma, osteo-carcinoma, osteo- 
myeloid, etc. "We propose in this place to consider only the true bony 
tumors ; which occur chiefly as exostoses, but w^hich are occasionally 
developed within original bony structure, and still more rarely as inde- 
pendent formations, ha\'ing no connection with any part of the bony 
skeleton. 

Exostosis. — Of the exostoses, or bony outgrowths, there are three 
varieties, namely, the spongy, the hard, and the eburnated or ivory- 
like. 

1. The spongy variety occurs almost exclusively upon the epiphyses of 
the long bones as an outgrowth from an epiphyseal cartilage, with a thin 
layer of which it is usually enclosed ; and for this reason it has been 
called by Yirchow ecchondrosis ossijicans. These tumors resemble in 
structure the cancellous or medullary portions of bones. They present 
themselves as smooth, hard, globular, nodulated or spinous projections ; 
growing in most cases very slowly, unaccompanied usually with, pain, 
tenderness, or discoloration of the skin. 

They are seen most frequently upon the tibia, fibula and humerus, and 
they can only occur in children, or at 
some period preceding the complete 
ossification of the epiphyseal cartilages. 

2. The hard exostoses, resembling in 
all respects the lamellated tissue of nat- 
ural bone, are more often spinous in 
form, occurring usually at the points of 
attachments of muscles, and must be re- 
garded in most cases as examples of 

simple hypertrophy of natural spines Exostosis from upper^cxtremity of humerus. 

and processes. They are met with, also, 

pretty frequently, upon portions of the skeleton which are subjected to 
much pressure and attrition. 

3. Eburnated, or ivory-like, exostoses, are relatively unfreqnent. 
They are met with most often upon the inner or outer surface of the cra- 
nial vault, originating sometimes, also, in the diploic structure or in the 
frontal sinus, and from thence making their way inwards or outwards. 
They are found growing from the orbital plates, from the antrum and 
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other portions of the superior maxillae, rarely upon the iiiferior max- 
illa, the roots of the teeth, the scapula, pelvis, and other flat boiiu,,. 
Quite frequently, however, an ivory-like exostosis proceeds from the 
distal extremity of the last phalanx of the great toe, and, according to 
Taget, its most usual seat is upon the inner margin, directly under- 
neath the incurvated edge of the nail. 

Eburnated exostoses of the outer plate of the skull genenillj (;ease 
to grow when they have attained about half an inch in diameter. The 
same class of tumors upon the great toe are usually arrested spontane- 
ously at a still earlier stage of their growth, while in other situations 
named there seems to be no fixed limit to the process of growth and 
development. 

It is proper to mention that the process of eburnation is sometimes 
incomplete, certain portions of the tumor still presenting a cancellated 

Ivory-like exostoses ex- 
hibit Haversian canals, la- 
cunae and lamellar systems. 
They differ therefore from 
ordinary bone only in being 
more compact, in possess- 
ing less animal matter, and 
in containino; more of the 
phosphates and less of the 
carbonates. 

Treatment of Exosto- 
ses. — Exostoses are essen- 
tially benign in their char- 
acter, and, therefore, never 
demand removal unless 
they cause deformity or in- 
terfere with the natural 
functions of the parts upon or near which they are situatad. 

When situated upon the cranial bones they may cause death by pres- 
sure upon the hi-ain. Small bony tumors of the skidl are sometimes 
easily removed by the saw, as also troublesome spinous or pedunculated 
exostoses in other portions of the skeleton. A\T;iere the saw cannot be 
conveniently applied the chisel, gonge, or cutting pliers will often be 
used with advantage. I have removed them in this Avay, and I have 
observed that, even when the tumor has not been thoroughly extirpa- 
ted, it has never manifested a tendency to return. Exostoses of the 
orbit cannot usually be extirpated safely, and it has been advised, when 
they seem to threaten death from cerebral pressure, to expose the sur- 
face by a removal of the periosteum, and apply the actual cautery, 
nitric acid, or potassa fusa, so as to induce necrosis. 
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When occurring in either of the maxillae they can be removed with 
assurance of success. 

Osteomata of the Soft Tissues, independent of the bony structure, 
occur, as has already been stated, in various parts of the body, espe- 
cially in the tendons and muscles ; but they seldom impair the functions 
of the organs implicated, and, therefore, do not often demand surgical 
interference. 



Fig. 250. Fig. 251. 




Bony Tumor frnm Araohnoid Membrane of Spinal Bonj' Growth from Choroid Membrane. 
Cord, a represents a section. Wedl. Magnified. Kirlc. 



Cystic Tumors of Bone. — These tumors form in various portions 
of the skeleton, but most fre- 



Fig. 252. 



Fig. 253. 



quently in the upper or lower 
jaw, or in the lower end of the 
femur. 

They may be unilocular or 
luultiluculai' ; the interior may 
l)e occupied by fluid or solid 
materials. When the tumor 
is composed of a bony shell, 
filled with a solid fibrous or 
fihro-plastic substance, it an- 
swers to the tumor called by 
the older surgeons osteosarco- 
ma ; and when the contents of 
the cyst {cystic osteoma) are 
fluid it corresponds to the 
spina ventosa of the early 
^vriters. 

Treatment. — Bony cysts 
containing fluid may some- 
times be destroyed by free 
incision, followed by injections, and the subsequent suppuration of the 
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Fig. 254. 



interior cavity. I have in this manner succeeded in removing two 
situated upon the lower jaw. In other cases it may be found necessai'v 
to remove the whole or a large portion of the external wall. Solid 
tumors of this class (osteo-sarcoma) must be removed entire, either hy 
enucleation, excision, or amputation. 

Myeloid Tumor of Bone. — Syn., Tumor Myelodes Ossis, r. o • 
Central Osteo-sareoma of Billroth ; Myelo-plaxic, of Lebert. ' 
The Myeloid Tumor of Paget originates generally from bone. It 

consists of large vesicular or 
plate-like cells, measuriiifr 
f rom^ to ToW of an incli 
in diameter, and containing 
each from two to twelve 
oval nuclei, with nucleoli : in 
which characters they resem- 
ble the cell structure of the 
foetal marrow. The cell 
structure is very abundant, 
while the intercellular sub- 
stance is relatively much less 
than in other fibroids. The 
latter is sometimes scarcely 
to be recognized, beinw rep- 
resented by a soft gelatinous 
or colloid substance. 

The myeloid tumors are 
especially prone to originate 
in the shafts of the tibia, 
radius and ulna, and still 
more frequently they are met with in the lower jaw. They often con- 
tam mucous cysts, or the interior may be occupied by osseous forma- 




Myeloid Tumor, 200 diameters. Arnold. 



Fig. 255. 



Fig. 256. 





Epulis. 



Myeloid Cells from same. 



tions of an arborescent or spherical form. When they occur in the 
lower extremities they become very vascular, and present frequently a 
distinct Irmt, so that they have been mistaken for aneurisms. 
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The fibro-plastic and the myeloid tumors are often associated ; and 
it is especially observed that the myeloid structure is prone to increase 
and displace the fibro-plastic elements as the tumor progresses, or in its 
successive recurrences after removal. For this reason, and with 
])ropriety, the two forms have of late been arranged under a common 
name, and are designated by some writers as fibro-plastic and by 
others as myeloid. Occupying an intermediate position between the 
benign and malignant growths, and being very liable to return after 
complete removal, they might properly be classified with the " recur- 
rent " tumors. 

Vascular Tumor. — Syn., Tumor Vasculosus, R. O. ; Angioma of Billroth ; Erectile 

Tumor. 

Vascular tumors present themselves under various forms, accord- 
ing as the arterial, venous or capillary systems of vessels are chiefly 
implicated. 

Aneurism by Anastomosis. — Syn. Racemose Aneurism. — Those 
vascular tumors which consist of expanded, elongated, and tortuous 
arterial trunks and arterioles, including sometimes the venous capil- 
laries and larger venous trunks, are termed " aneurisms by anasto- 
mosis." They occur in all parts of the body which are supplied with 
blood-vessels, both in the soft tissues and bones ; but most frequently 
upon the scalp, in the orbits, upon the face and lips. Their most 
frequent seat in the bones is the head of the tibia. They form bluish, 
soft, elastic, and more or less compressible tumors, which generally 
pulsate distinctly, the pulsation being accompanied with a peculiar 
whiz, thrill, or purring sensation, unlike the bruit of an aneurism. 
Long-continued pressure will generally sensibly diminish the size of 
the tumor. They occur most often in early adult life, but I have seen 
them not unfrequently in infancy and childhood. 

Cirsoid Aneurism is the name applied to the same condition 
when the dilatation and elongation is limited to the arterial trunks. 

Treatment. — Destruction with hot needles, injection with the 
pei-sulphate of iron, compression, electrolysis, the ligature, and the 
laiife, are the surgical remedies most commonly resorted to in cases of 
aneurism by anastomosis. The choice of expedients depends very 
nuich upon the circumstances of the case, and must therefore be left 
to the judgment of the surgeon. My own experience is limited to 
electrolysis, the ligature and the knife ; to the one or the other of which 
I think, in general, the preference ought to be given. In the case 
of very large tumors of this class it sometimes becomes necessary to 
ligate the main arterial trunk supplying the tumor, as preliminary to 
niore direct surgical interference. 

The cirsoid aneurism is seldom cured unless it is subjected to 
treatment at a very eai-ly period. In a few examples, however, a 
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careful and pereevering application of ligatures has accomplished a cure 
when they had already attained a considerable size. (See Aneurisms.'' 

Venous or Cavernous Naevi are not unfrequently congenital, as 
they present themselves soon after birth; they constitute, there- 
fore, one variety of the so-called " mother's mark." They are met with 
most frequently beneath the mucous membrane of the lips, and in the 
subcutaneous areolar tissue of the face, as small tumors of a rounded 
form, and of a purple or reddish-purple color. They are compressible, 
elastic, and can be partially evacuated by pressure ; but they do not 
pulsate, nor is the entrance of the blood accompanied with any kind of 
bruit ; the external boundary is generally not very distinctly defined, 
but in some cases they are invested with a thin capsule, which gives 
to them a more accurate limitation. This variety of vascular growth is 
also frequently associated with that next to be described. 

Treatment. — Venous najvi, if not large, can usually be removed by 
the knife, unless situated upon or in the vicinity of important blood- 
vessels, or other structures which might render the operation hazar- 
dous. When encapsulated, the haemorrhage, consequent upon excision, 
is usually very slight. In other cases we employ the ligature, or the 
galvano-cautery. Injections of the persulphate of iron, made for the 
purpose of securing coagulation of the blood, have in several instances 
caused death, and can no longer be considered safe. In those cases in 
which death has been caused by injection, it has been thought that a 
clot may have become displaced and have entered the circulation ; bnt 
inasmuch as no similar accidents have been reported after coagulation 
by electrolysis, it is to be presumed that death was caused by the 
admission into the circulation of the material employed in the 
injection. Venous nsevi are destroyed sometimes by pressure, effected 
by collodion plaster, by cauterization with hot needles, or by vaccina- 
tion. I have seen them made to slough by the application of nitric 
acid, and occasionally they slough and disappear spontaneously. 

Capillary Hypertrophy or Eotasy constitutes the most frequent 
fonn of vascular growths; and it is to this variety that the terms 
telangeictasis, ncevus and mother's mark are most commonly and most 
appropriately applied. 

They are usually congenital and sometimes hereditary; occurring 
most often upon the face and neck. They are composed almost 
entirely of tortuous and dilated capillaries, involving only the cutis ; 
consequently the surface is often but slightly, if at all, elevated. They 
are of a bright red color, and vary in size from a pin's head to several 
inches in diameter. 

As has already been stated, they are frequently associated with the 
venous angiomata, and in these cases the surface is elevated, and many 
examples present a variegated or mottled blae-and-red appearance. 

The capillary or plexiform variety of naivi, unassociated with the 
venous, when very small, or very indistinct at birth, often disappoarfi 
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gpontaneonsly ; in most cases, however, they remain of the same size or 
gradually spread. The mixed varieties, previously described, invariably 
increase gradually, yet, in some cases, slowly, and sometimes after the 
lapse of many years they attain a very great size. 

Treatment. — In the most superficial form, no interference is 
necessary or proper unless it occurs upon the face or neck, where its 
presence sometimes causes a serious deformity. Nor upon these 
portions of the body is it proper to attempt its extirpation when 
it covers a large extent of surface ; certainly not by any of those 
measures which must necessarily cause cicatrices and tegumeutary 
contractions. If it is limited, however, it may be removed by excision, 
or by the ligature. In superficial nsevi of the extent of one or two 
inches, in the neighborhood of the eyelids, where the removal of the 
integument must have caused eversion of the lids, I have succeeded 
completely by dissecting up all of the afi^ected integument, removing 
the subcutaneous areolar tissue, and then replacing the skin in its 
original position. This method is even more appropriate when the 
venous variety of nsevus is distinctly associated with the capillary ; but 
experience has shown that it may succeed even when, as in the variety 
now under consideration, the subcutaneous veins or arteries give no 
indications that they are also involved. 

Dr. Maas, of Breslau, has collected, in the Archiv fur Clinische 
Chimrgie, the histories of 112 cases of naevus treated by the galvano- 
cautery. The results were as follows : — 

Capillary ncevus, cured, 32 ; improved, 1 ; result unkno^^^l, 1. 
Cavernous or venous ncevus, cured, 72 ; improved, 1 ; result unknown, 
1 ; died, 3. Arterial or racemose ncevus, cured, 2 ; improved, 1. 
Nmvus comhined with other tumors, cured, 6 ; improved, 1 ; result 
unknown, 2. lie derives from examination of these cases the conclu- 
sion that the galvano-cautery is followed by the best results in ntevus, 
and is much safer than the injection of perchloride of iron, or any 
other coagulating fluid. 

Moles exhibit also something of that capillary and plexiforra vascu- 
larity which belongs to capillary angioma, but their essential character- 
istics are due to a tegumentary hyperplasy, and to the presence of an 
unusual amount of pigment. It is well to remember, however, that 
moles, like angiomata and warts, possess that kind of ectasy of 
structure which every now and then, especially in advanced life, 
renders them the seat of malignant growths. For this reason their 
early extirpation by the knife can always properly be recommended. 

Tumors of Lymphatic Glands. 

Scrofulous Enlargements of the Lymphatic Glands. Syn., 
Scrofulous Sarcoma of Langenbeck ; Lymphomata of Billroth. 
Diese enlargements are observed most frequently in the glands of the 
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neck ; but all the absorbent glands are liable to .similar hj^erplasis. 
Usually several glands are affected simultaneously or consecutively. 
The period of life most favorable f(^r the development of these tumors 
is between the tenth and twentieth years. 

Lymphomata sometimes undergo a gradual softening and degenera- 
tion, and terminate in ulceration, with or without suppuration, leaving 
irregular and unhealthy lines of ulceration ; and when at length these 
ulcerations have healed, an unsightly nodular cicatrix remains. In 
other cases they continue to enlarge, and finally, in exceptional cases, 
they may coalesce, forming one large bosselated mass, occupying the 
whole side and front of the neck. 

According to the latest observations, these tumors are composed 
almost wholly of lymph-cells, nothing being left of the original struc- 
ture but a fine network of connective tissue forming their capsules and 
trabeculse, and the blood-vessels; the walls of the latter being greatly 
thickened. 

When they rapidly increase in size, and form agglomerated masses, 
we may apprehend a malignant tendency, the lymph-cells becoming at 
first extensively infiltrated into the adjacent tissues. These malignant 
lymphomata, called by Liicke ly 'mjpho-sarcomata, have been seen by 
me most frequently in adults, or after the eighteenth or twentieth years 
of life, and I have recently met with a case in a lady sixty years of age. 
Billroth observes, however, that lymphoma is the more dangerous the 
younger the patient. 

Treatment. — Iodine in some of its forms will be found the most 
effective remedy for this condition in the earlier stages and when the 
tumors are not very numerous or aggregated in masses: animal food, with 
pure air and tonics, constitute, also, valuable adjuvants ; but in the later 
periods of the disease, or when the growths assume very decidedly the 
character of lympho-sarcoma, iodine is, to say the least, impotent. In- 
deed in this condition I have hitherto found no remedy capable of 
arresting its progress. Extirpation, which I have occasionally practised 
to prevent suffocation, has been in all cases followed by a speedy return 
of the same or of a more malignant form of the neoplasm in the wound, 
or by the speedy enlargement of other glands in the neighborhood. Nor 
can I speak much more encouragingly of excision as a remedy for the 
slower and more purely scrofulous growths, since in most cases, after 
the most thorough extirpation, new glandular enlargements have soon 
been presented. We ought then to limit our operations in these case? 
to examples in which only one, or at most only a few adjacent glands are 
involved; and even then we ought to defer excision until therapeutical 
measures have been fairly tried and have been proven to be ineffective, 
or until the size and relations of the tumor immediately imperil life. 

Simple Glandular Hypertrophy. Syn., Hypertrophia Glandula- 
rum, R. c. ; Adenoma, Billroth. Simple hypertrophy of gland textures 
may occur wherever these structures exist. It may be benign in char- 
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acter or it may be associated with malignant neoplasms. Hypertrophied 
gland textnre, origiiially benign, may become malignant by infiltration 
of cancer cells : sncli tiansitions are, however, exceptional. The most 
frequent examples are seen in bronchocele, hypertrophy of the mam- 
inse (chronic mammary tnmor), enlarged prostate, and in examples of 
chronic enlargement of single lymphatic glands. 

Dermata and Epidermata. 

Papilliform Growths, or Hypertrophy of the Papillae. Syn., 
Papillomata. — These growths ocenr npon mucous membranes — espe- 
cially at those points where mucous structures are about to terminate in 
tegumentary, in the glands, and wherever epithelium is found. They 
are met with especially in the larynx, at the angles of the mouth, upon 
the tongue, lips, in the external auditory canal, at the verge of the anus, 
upon the glans penis, about the meatus urinarius of the female, upon 
the labia, vagina and os tincse. When occurring upon mucous mem- 
branes, they are usually soft and highly vascular, like cock's-combs, each 
separate papilla assuming generally a, leaf -like or tuberose form ; ^\'hen 
a large number of adjoining papillae are hyper- 
trophied, the surface often presents a granular 
appearance, and is separated by vertical fissures 
into lobes and lobules. Except in those cases 
in which they are accompanied with a carcino- 
matous infiltration, they have generally narrow 
or pediculated bases. 

Papilliform growths occasionally arise h-om 
the matrix of the nail and project between the 
end of the nail and the integument ; and I have 
met with two examples in which, the hypertro- 
phy occurring at the base of the nail, the papil- 
loma has pushed through the integument and 
formed a small fungus of about the size of a pea, both of which were 
finally cured by excision and caustic. 

Treatment. — The treatment of papillomata accompanied with a 
cancerous infiltration will be considered in connection with epithelioma 
and other forms of malignant growths. When of syphilitic origin they 
may demand specific treatment, although, in general, they yield pretty 
readily to judiciously selected local applications. Simple, non-specific 
papillomata may be removed by the knife, by evulsion and by cautery, 
hi very many cases, also, they possess so low a degree of vitality that 
dry powders, such as pulverized chalk or the lapis calaminaris, are 
sutlicient to cause their disappearance ; or they may be destroyed quite 
rapidly under the application of the dry persulphate of iron, or of pul- 
verized sanguiuaria. Chromic acid is a favorite application with many 
surgeons. 




Papillomata upon the Glans 
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Warts. Syn., Verruccae, R. O — Papilliforra growths occurring 
upon the integument generally assume the form of warts, which term 
is applied to papillae hypertrophied and covered with an excess of 
epidermis, 

Verrucca simplex, or the common wart, is seen, most frequently, 
upon the hands of children, between the periods of infancy and i)nbertv. 
Warts occur singly or in groups ; and there is reason to believe that 
they spread occasionally by contagion ; such at least is believed to be 
the fact with all growths of this character which furnish a moist secre- 
tion from their surfaces, but there is some evidence that even dry warts 
may spread in like manner. 

Treatment. — In most cases warts of the variety now described dis- 
appear spontaneously ; but their disappearance may be accelerated— so 
little power of resistance do they possess — by ^•arious astringent lotions, 
and especially by the application of the persulphate of iron. The 
occasional application of the nitrate of silver will generally succeed ; 
but the most speedy cures are effected by the knife, or by nitric acid, 

applied to the centre of the 
wart by the point of a piece 
of sharpened wood. Common 
warts seldom or never degen- 
erate into sores during early 
life ; but those which continue 
into old age are prone to a 
malignant epithelial degenera- 
tion, especially if subjected to 
injury or prolonged ii-ritation. 
I have reported to the New 
York Pathological Society four 
examples of epithelioma of 
the hand, and one of the leg, 
which occurred in old persons, 
in consequence of attempts to 
remove warts by the ligature. 
Four of these examples de- 
manded amputatio!!, and one 
was cured by caustic applica- 
tions.' 

Verrucca digitata. Warts 
similar in stnicture to the com- 
mon wart, but having longer 
and more completely separated 
papillae, are seen occasionally 
upon the scalp, and which, in consequence of the peculiar linger-like 




Horn from scalp of Elizabeth Low. Natural 



size. Bennet. 
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elongation of the papillae, have been called ATrrnccse digitatas. They 
demand excision. 

Hom-like Growths. Syn., Cornua Cutanea, R. C. — Horny ex- 
crescences sometimes grow from the integument, and especially from 
tlie face and scalp. In a few instances they have attained several 
inches in length. They belong properly to the class of tumors which 
we are now considering, being in most cases examples of moderately 
enlarged papill{B with an excessive epidermal formation. In some 
cases the epidermic deposits of which they chiefly consist project from 
sebaceous cysts or hair follicles ; but their character is essentially the 
same as in those examples which arise from the tegumentary papillae. 

Porcupine Disease of the Skin, or Hystricismus, admits of the 
same classification. It is a peculiar disease or condition of the cutis 
which gives rise to numerous s(;attered papilliform elevations, which 
be(!orne surmounted and enclosed by hardened epithelium. 

Horns upon the Nails. — The nails, and especially the nails of the 
great toes, arc liable to hypertrophy in the direction of their thickness. 
We have met with these cases most frequently in old persons and 
among the poor, and particularly in old women at the 
public hospitals, whose feet have been distorted by 
wearing tight and short shoes. It is probable that in 
these cases, and perhaps in most others, the cause nuist 
be songlit in the long-continued irritation of the subun- 
gual matrix, occasioned by steady pressure, as a result 
of which the deposit of epithelium becomes excessive. 
They often appear as large convex, or bossellated solid 

1 11 1 , ^ • Horny growth upon 

masses, and examples have been reported m which tlicy the nau. 
have risen to the height of one or two inches. 

The only radical method of treatment is excision of the hypertro- 
phied nail, including its matrix, or amputation. It is seldom, however, 
that these excrescences occasion sufHcient inconvenience to warrant 
operations of so much severity, and the patients therefore seek pallia- 
tion by filing them down, by sawing them off, or b}' scraping after long- 
contiuned maceration in alkalies ; but they are in most cases so exceed- 
ingly liard that either of these processes is found to be difficult and 
tedious. 

Corns. Syn., Clavi, R. C. — Corns are the results of pressure or of 
friction, and are occasioned, in most cases, by bad-fitting boots; the 
fault in the construction of the boots being, generally, that they are too 
short, or too narrow beyond the metatarso-phalangeal articulations, in 
consequence of which the toes are pressed together, or croM^ded into 
other unnatural positions, causing projections and often hypertrophy of 
the joints. The (continued pressure or chafing of the boots upon these 
salient points gives rise to inflammation of the cutis, and consequent 
excessive formation of epidermic cells. These cells are usually accu- 
mulated in greatest abundance toward the centre of the irritated sur- 




500 



BUNIONS. 



face, giving thus to the dried and hardened mass more or less of a conl- 
cal form, the apex of the cone being directed toward the bone. Wlien 
corns occur between the toes they are usually sodden with perspiration, 
and are called soft corns. 

Treatment. — The remedies consist, first, in restoring, as far as prac- 
ticable, the normal position of the toes. To this end the boot must have 
such width opposite the phalanges and to the very extremities of all the 
toes, as will permit them to spread and fall into line. It is not so much 
the overriding of the toes by lateral pressure which gives rise to hard 
corns, as the unnatural projection of the joints which the overriding 
necessarily occasions. Narrow-toed boots are quite as comfortable to the 
wearer at first as those which are broad, but they inevitably cause, when 
worn for a long time, angular projections at the joints which sooner or 
later become the seats of corns. In order to remedy this condition, 
therefore, the boots must be square-toed, broad, and of sufiicient 
length. Second, the corns may be cut away, or, having been previously 
softened by warm water and soap, they may be removed by evulsion. 
Expert chiropodists accomplish this generally without softening, by a 
process of careful enucleation with a dull knife. Third, absolute 
rest and poultices are occasionally required when they are much 
inflamed. Fourth, corns can be best protected from pressure by thick 
adhesive plaster furnished with fenestrse through which the corns may 
protrude. 

Soft, interdigital corns are in general the most sensitive, and the most 
difficult to manage. Some years since a young lady consulted me with 
a soft corn which had hitherto resisted every plan of treatment sug- 
gested by the most experienced surgeons, and which disabled her so 
completely that she had scarcely walked a mile during several years. 
She could' only go out of doors in a carriage. I dissected up the integu- 
ment from the interdigital surfaces of the adjacent toes, and, reversing 
the integument, pressed the toes together so as to secure adhesion be- 
tween the raw surfaces, forming thus an interdigital tegumentary web. 
The cure was complete and radical. 

In some cases corns cause absorption of the subjacent tissues and 
perforate the capsule of the joint, giving rise to synovial fistulae 3r 
articular abscesses. In a case of this kind, occurring at the bottom of 
the foot opposite the metatarso-phalangeal articulation of the great toe, 
caused by contraction of the extensor tendons, I accomplished a cure by 
the section of these tendons. 

Bunions. — The term bunion — ^literally, an eminence — is applied to 
those generally indurated elevations or callosities which form quite fre- 
quently upon the inner and upper margins of the metatarso-phalangeal 
articulations of the great, and at corresponding points of the little toes, 
occasionally upon the scaphoid bone, and upon other prominent pointfi 
of the feet. They do not differ essentially from corns, except in the 
greater sui-face which they cover, in the less relative thickness of the 
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epidermic layer, and in the more uniform presence of a distinct Liii-sal 
sac beneath the callosity. We omitted to mention, when speakiiii? of 
corns, that bursse are occasionally found beneath the apices of their 
epidermic cones; but in the case of old bunions they are seldom or 
never absent. For this reason they are often classified with bursas ; 
hut it seems more appropriate to arrange bunions with corns, inasmuch 
as they have more common points of resemblance, and they arise from 
the same causes. 

Treatment.— The treatment of a bunion will not differ essentially 
from that recommended for corns. They must be relieved from pressure 
by properly constructed shoes, and protected more completely by 
fenestrated adhesive strips. They are subject to attacks of acute in- 
flammation which demand absolute rest, and sometimes soothing fo- 
mentations or poultices. When the bursje suppurate they must be open- 
ed freely, and granulation with cicatrization from the base must be 
encouraged. It is not advisable, however, to open them solely because 
they are distended with fluid, for the purpose of accomplishing a speedy 
and perhaps radical cure : at least such incisions onght to be made con- 
siderately, since not unfrequently the bursal sac is found to communicate 
with the capsule of the joint; aud even when this is not the case, the 
exposure of the cyst is occasionally followed by intense inflammatory 
reaction. 

These sacs are sometimes hsemorrhagic. In 1851 I was consulted by 
a gentleman having a bursa over the first articulation of the great toe. 
which had only recently formed, in consequence of wearing a tight 
boot. It was soft, elastic, and presented a purple appearance. Having 
made a free incision upon it there escaped uncoagulated blood, mixed 
with a glairy yellowish fluid. After evacuation the same dark, thin 
blood continued to flow for an hour or more, and was only arrested 
finally by the firm pressure made by a bandage and compress. 

Keloid. Syn., Tumor Cheloides, R. O. — Gross, who has given a 
very full description of this disease, speaks of it as a variety of fibro- 
plastic growth. Alibert, who first accurately described the malady, with 
many other writers, classifies it with the dermata. Addison recognizes 
two varieties of keloid, one occurring in integument which had suffer- 
ed no previous injury, and the other occurring as a sequence of some 
teguraentary lesion and presenting itself primarily in the cicatrix. No 
doubt the malady may originate in either of the two ways named, but 
neither in the anatomical structure, in the symptoms, nor in the subse- 
quent history do these two forms differ sufficiently to warrant a distinct 
classification. 

Keloid occurs most frequently in the cicatrix caused by a burn ; but 
I have met with it after excision of a fatty tumor, and as a sequence 
of other traumatic injuries ; occasionally, as already stated, it appears 
spontaneously. It is more often seen in the colored than in the white 
races. It is characterized by white or pink-colored, hard or slightly 
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elastic, smooth elevations ; which may be round, ovoid, or cylindical in 
form, and which extend outwards from a central point in processos, 
giving to the whole mass a crab-like appearance, and hence the name 
keloid has been derived. When it originates spontaneously othei 
similar growths are sometimes found in various parts of the body. In 
most cases they are accompanied with a troublesome itching, and oc- 
casionally with a burning or pricking pain. The progress of these 
growths is generally very slow, but steady, yet ulceration seldom takes 
place, nor have they hitherto been known to assume a malignant 
character. 

Treatment. — After excision they invariably return, nor have inter- 
nal remedies seemed to exercise any beneficial influence in arresting 
their progress. The itching and burning may sometimes be relieved by 
a low diet and cathartics, aided by the external application of simple 
unguents. Empirically one might hope to derive benefit from the in- 
ternal use of arsenic or of iodine, but in the five or six cases which have 
come under my notice both were tried faithfully, and with no result. 

Cancer. Syn., Carcinoma, R. C. 

Cancerous affections are no doubt sometimes hereditary, but they are 
not for that reason of necessity constitutional, since it may be only the 
predisposition which is inherited. They are probably, in most cases, 
primarily local. This latter statement needs confirmation, inasmuch as 
it conflicts with the views of many excellent surgeons and pathologists; 
nevertheless, there is much clinical and histological testimony in its 
favor. They are infectious in the sense that they spread to and involve 
contiguous structures of all kinds, and are carried, probably in most 
part, through the medium of the lymphatics, perhaps partly by the 
veins, to various portions of the body; but there is no evidence that 
they can be conveyed by infection or by inoculation from one person 
to another. In this latter, and thus far negative observation, there is 
presumptive evidence that the peculiar virus or cell-product of cancer 
demands for its existence and proliferation a favorable soil, in other 
words, a predisposition. They are never self-limited, except as they 
occasionally undergo a fatty or caseous degeneration, and in this new 
character disappear by absorption ; or when they suffer spontaneous 
disintegration by strangulation, and slough ; but, on the contrary, when 
once the focus of cancerous infection is formed, it tends to distribute 
itself more or less rapidly until the fatal termination. Hence these 
affections are called malignant. 

Histologlsts have sought to establish a common anatomical character 
for all cancer growths ; but hitherto their success has been only par- 
tial. Nor have they succeeded fully in establishing a common ana- 
tomical (iharacter for each distinct variety of cancer. Neither in the 
peculiarities of the cell formation, in the size of the nucleus and 
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nucleolus, in the alveolar arrangement, nor in the distribution of the 
various elements, can we find a complete agreement of these neo- 
plasms. 

Recently the source of all cancerous growths has been sought in 
epithelial developments ; thus Waldeyer defines carcinoma, " an atypical 
epithelial neoplasm." But Billroth observes that in cancer-tumors 
besides the epitheliums, there are usually numerous young, small 
round cells which are infiltrated in the connective portion of the tumor 
and form au important part of it. "Wliether these latter are to be 
regarded as proper and peculiar constituents of cancer, and capable in 
themselves of propagating by infection, or whether they are merelv 
accidental, and the results of epithelial penetrations and partial reactions 
upon connective tissue ; and whether, again, connective tissue is not 
capable of developing epithelial cells in the same manner that epithelial 
structures are known to do ; these are questions yet undetermined. 
Billroth inclines to accept the opinions of Waldeyer, which would 
make the epitheliums the sole representatives of cancer, and he would, 
moreover, prefer to believe that in the perfect orgasm there are no 
indifferent cells, or cells capable of producing others than their own 
type, and that consequently all cancer growths must f)roceed from 
original epithelial structure. So that, after all, these morbid structures 
may be found to be in no proper sense heterologous, and the histological 
distinctions will have to be sought in the profuse distribution and in- 
filtration of epithelial cells which are well known to characterize these 
malignant formations, and perhaps in the consequent disappearance of 
all the original structure amongst which the epitheliums are deposited. 

It must he understood, however, that while adequate results have not 
seemed to follow the prodigious labors of liistologists in this direction, 
60 that many incongruities remain to be settled and contradictions to be 
reconciled, very much has been accomplished, and we shall find ma- 
terial aid in the differential diagnosis of malignant and benign growths. 
In the size, form and number of its cells, nuclei and nucleoli ; in the 
absence or presence of the alveolar formations ; in the presence or 
absence of mimerous small cells, resembling young connective-tissue 
cells; and in the limitation or wide dissemination and infiltration of all 
the adjacent structures with epitheliums. 

The more precise clinical and histological diagnosis of cancer must 
be reserved for the individual forms and varieties. 

Epithelial Cancer. Syn., Epithelioma, R. O. — That form of 
cancer usually denominated epithelioma is most frequently met with 
after the fortieth year of life. In a few rare instances I have seen 
epithelioma of the vagina and rectum in persons twenty or thirty ycai-s 
of age. Its most favorite seats are the lower lip, the integument of the 
face, the vagina, uterus and rectum ; but all portions of the tegumentary, 
mucous and glandular structures are liable to epithelioma. Primarily, 
however, it very seldom attacks lymphatic glands. In rare and ex- 
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ceptional cases, also, it has been met with in the structure of the heart 
litngs, liver, and in various other parts of the body. 

The peculiar appearances presented in each case, according as it 
attacks primarily the one or the other structure, will bo desci-ibed in 
connection with the surgical accidents and diseases of the various 
regions of the body. It is only necessary here to state that epithelioma 
)8 often provoked, in an otherwise apparently healthy system, by lon;r- 
continued local irritation of any kind ; that its progi-ess is usually sIom- ; 
that for a long time, and probably so long as the neighboring glands 
are in no way implicated, it is undoubtedly a local affection ; hut that, 
left to itself, it invariably proceeds, generally after contaniiuating 
the general system, to a fatal termination. 



Fig. 260. 




Section ol an Ulcerated Epithelioma of the Tongne, with nnderlying Mnscalar Tissue. Natural s!«e. 

In a general way epithelioma may be distinguished from other mor- 
bid products of a cancerous character by its tendency to ulceration at 



Fig. 261. Fig. 262. 




magnifying powers. Epithelioma, 300 diameters. Arnold. 



an early period of its progress, and by its relative disinclination to the 
formation of massive outgrowths. Certain exceptions to these general 
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rules will be met with in all parts of the body, but especially in the 
ul^erus — where it often assumes the form of cauliflower excrescences — 
in the vagina, and upon the glans penis. The granulations, if they 
exist, are, in most cases, only a little elevated above the adjacent tissues, 
sometimes presenting slightly raised and irregular plateaus ; but most 
often it progresses in the form of irregularly excavated ulcerations, 
with pretty well defined, jagged, and indurated margins. 

The microscopical characteristics of epithelial cancer may be briefly 
stated as follows : — The cell element is almost exclusively epithelial, of 
varied shape and size. These arrange themselves in the form of " cell- 
cylinders ; " several concentric layers of elongated or fibre-like cells 
course around groups of oval or round, flattened cells, and constitute 
the so-called " brood-nests," which are very characteristic. The " pearly 
nodules" are also met with — these being masses of condensed cell 
structures, exhibiting the concentric layer-like arrangement, and are of 
a yellow color. Their formation is due to the pressure exerted upon 
the " brood-nests " by the continued cell infiltration. 

Treatment of Epithelioma. — There are three points in the pre- 
ceding brief account of the origin, progress and nature of epithelioma 
which ought to serve as authoritative guides to treatment, namely : — 
First, that the disease, although, no doubt, usually depending in some 
sense upon a general predisposition, is at first essentially local ; 
second, that it is infectious, or capable of propagation through the 
system; third, that prolonged local irritation ranks among the most 
active causes in its production. It would seem important, therefore, 
that it should be removed early, thoroughly, and that the subsequent 
cicatrization should be accomplished in the most speedy manner. 
Cliuical experience here confirms what the semeiology and pathology 
of these morbid growths suggest: those epitheliomata have seldom 
returned which at an early period have been removed by the knife, 
and in which a considerable amount of apparently healthy tissue has 
been excised, including what might be termed their entire atmosphere, 
and in which at the same time it has been possible to close the wound 
and bring about prompt union, either by the drawing in of the ad- 
jacent tegnmentary tissues or by transplantation. Tardy cicatrization, 
great tension of the cicatrix, and even the prolonged presence of a 
suture, favor their recurrence. 

In certain cases the knife is inapplicable, and caustics have to be 
substituted ; but just in proportion as these agents do not so faithfully 
fulfil all the indications named, they are found to be less efiicacious. 
The caustics most frequently employed are the chloride of zinc, the 
acid nitrate of mercury and the potassa cum calce. 

Hard Cancer.— Syn., Scirrhus, R. C; Carcinoma Reticulare. — 
Hard cancer, like epithelioma, is perhaps in some cases hereditary; 
but it is proper to repeat here what has already been said elsewhere, 
fhat this admission does not necessarily imply that tlie disease is 
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})rimarily constitutional, since it may be only a predisposition which \i 
inherited, not a specific malady. It is very certain that a lart'e 
proportion of persons born of parents who have suffered from seir- 
rhus never manifest the cancerous diathesis, or become affected M'itl. 
cancer : and, notwithstanding the inveteracy and great mortality of scir- 
rhus, there is much reason to believe that it is in most or all (iases 
primarily a local affection ; but that its existence dej^ends, also, upon 
a certain constitutional fault or dyscrasy, which dyscrasy is usnallj 
coincident with the degenerations of age, if it is not actually synony- 
mous with these conditions. 

Evidence of the occasional local origin and character of scirrhns is 
found in the fact that epithelioma, in its progress or in its recurrence, 
often develops true cancer, either scirrhus or some of the equally 
malignant forms of carcinoma ; I'ecurrent fibroids frequently end in 
carcinoma, and even the' most benign growths occasionally become 
malignant. 

In testimony of the second proposition, namely, that the dyscrasy 
upon which the development of scirrhus de]3ends may be that con- 
dition of the tissues, or of the processes of repair represented by age, it 
may be mentioned that scirrhus rarely occurs under the fortieth year 
of life, and almost never in childhood and infancy, and that it is 
exceedingly prone to attack the breast and other organs soon after 
their natural functions have ceased, w^hen they are passing into a con- 
dition of senile decay. This is not a ver}^ encouraging view of the 
subject, since, if sustained, we cannot hope to arrest this malady in 
most cases except by re-establishing the normal forces of youth, in 
other words, by complete rejuvenation. Notwithstanding the fact that 
the specific local degenerations which characterize hard cancer are, 
probably, in the beginning limited to a single point and to a narrow 
circumference, from whence they are propagated centrifugally until 
at last the whole system is impregnated ; yet so long as the predisposing, 
and, in this case, the most efficient cause, is of a nature not to he 
removed, or in any degree abated, very little encouragement can he 
given that excision or any other mode of extirpation, or indeed that any 
plan of therapeutics will accomplish a cure, or at least prevent the 
reproduction. In a few exceptional cases, when the operation has 
l)een made early and thoroughly, the result has been a complete and 
final success ; nor are these exceptional results inconsistent with the 
doctrines above stated. 

Scirrhus, wdien well declared, is characterized, usually, by excessive 
hardness, the hardness exceeding that of any other morbid growths, except 
enchondroma or osteatoma. In most cases the tumor is at fii-st cir- 
cumscribed distinctly ; but occasionally, from the earliest period of 
observation, the carcinoma is disseminated more widely and the margins 
of the induration are imperfectly defined. 

Its growth is usually slow and almost imperceptible, and when 
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it occurs in the breast or testes the patient is sometimes induced to 
believe it is diminishing in size, on account of the gradual atrophy 
of the organs impKcated. The surface is smooth or nodular. Pain, 
of a sharp, lancinating, and paroxysmal character is present in most 
cases, but it is often absent. It is generally tender and sensitive to the 
touch. In the early stages the general health is often apparently per- 
fect, the skin presenting its natural color, and all the functions of the 
body being performed as usual. 

At length the tumor is observed to be less movable under the skin ; 
the skin sometimes appears depressed over its most salient point, and be- 
comes purple, vascular, shining ; it dries and cracks, or vesicates and 
opens, leaving an ulcer. The ulcer, as it increases in size, assumes an 
irregular form and is deeply excavated, discharging an offensive and 
irritating ichor. 

Tlie neighboring lymphatic glands are by this time somewhat en- 
laiged, those nearest the original tumor being first affected. It is at 
this period, also, that the cancerous cachexia or "carcinosis" begins to 
be manifest. The patient emaciates; the appetite and strength fail, and 
the skin assumes a grayish-yellow or clay color. As these tumors 
increase in size, the ulcers deepen, partly by gradual disintegration and 
partly by sloughing, but the process is never attended with healthy 
suppuration. If gi-anulations occur they are fungoid, vascular and 
easily destroyed. Haimorrhages are frequent, and the patient finally 
dies, worn out by the pain and exhausting discharges. 

Hard cancer, left to itself, generally reaches a fatal termination 
in from two to three years after its complete announcement ; more 
rapidly in those who are relatively young, Avho are in full vigor and 
who are fat and ruddy, or have a leucophlegmatic temperament, thaji in 
those who are very old, somewhat feeble, who are thin and possess a 
dry nervous temperament. In proportion to the rapidity of its growth, 
it is more likely to lose its distinctive (-haracter as scirrhus, and to 
approach the characters of the fungoid, medullary and colloid tumors. 
After death deposits of carcinoma are usually found in various parts 
of the body. 

If the tumor is removed and examined before ulceration has taken 
place, or if a section is made of the indurated margins of the ulcer, 
the cut surface is hard, crisp and shining, of a bluish-white color, and 
l>reseiits to the naked eye an indistinctly-defined fibrous structure, 
I'esembling very much the cut surface of a raw potato, or of an 
unripe a})ple. When pressed, a thin, turbid, serous-looking fluid es- 
capes, which is called the "cancer-juice." Portions of the interior 
may be, however, softened, forming one or more cavities or cysts, of 
irregular form and size, and containing matter of various degrees of 
consistence and of color. 

Under the microscope this tumor is found to be composed of fibrous 
or fi]>i-o-cellular tissue, forming a reticulated stroma or basis, within the 
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meshes of which is deposited the cancer-juice, composed of a mul- 
titude of cells and free nuclei. The cells vary in size and form- 
their size ranging from to -j-Jg-g- of an inch in diameter, most of 



Fig. 263. Fig. 264. 




Arrangement of Cells Jinrl Fibres jti a ease of Scirrhus of Same after addition of Acetic Acid. 



them being large and well defined, especially in those specimens which 
are matured. Their form may be oval, round, caudate, or spindle- 
shaped. They enclose one or more nuclei, which latter are usually 




nearly globular, or irregularly oval ; and these in turn contain nucleoli. 
Free nuclei are found scattered in e\ery direction through the can- 
cerous mass. By the addition of acetic acid the cell wall is rendered 
more transparent, and in the case of young cells it is entirely dissolved ; 
while the nucleus either remains unaffected, or it contracts and its out- 
line becomes more defined. 

In very old people, and sometimes in those who are younger, ^ve 
occasionally meet with examples of scirrhus of the mammae, which 
manifest a striking and remarkable tendency to shrink, and which in :» 
few cases entirely disappear, leaving a contracted compact cicatrix. 
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These have sometimes been called ^^connective-tissue cancers.'''' This 
form of scirrhus has been particularly described by Billroth and others, 
and it has been denied by some that it ought to be classed under the 
(;arcinomata. Wernlier terms it cirrhosis mammce. Billroth — for good 
reasons, as it seems to me — prefers to consider it as a variety of carci- 
noma, but admits that its progress is usually very slow, and that its 
removal permits a more favorable prognosis than in the case of most of 
the other forms of carcinoma. 

Treatment. — Excision continues to occupy the position which it 
lias so long held as the most important, if not the only remedy for this 
intractable malady. We may at least say, that in a large majority of 
cases no other remedy is equally deserving a trial ; and, altliough we 
cannot by this procedure do more than encourage a hope that it will 
never return, or that the fatal event may be delayed, yet, since there 
is no resource which experience has yet proven of equal value, it 
should be accepted whenever it is practicable and the general condition 
of the system will warrant. 

As to the mode and time of operation, something must be left to the 
circumstances of the case and to the judgment of the surgeon. In the 
sections devoted to regional surgery, these points will be considered as 
fully as the special examples will demand. In this place it is only ne- 
cessary to say that early operations give the most favorable results, and 
that the incisions should be made well beyond the palpably diseased 
structures, so as to remove as far as possible the very atmosphere of the 
malady ; or, to speak more correctly, in order that we may remove not 
only those portions manifestly infected, but also those adjacent tissues, 
into which it may be suspected that cancer-cells have become infiltrated. 

Caustics, as a means of destroying cancerous growths, are infinitely 
more painful and more slow than the knife, and they are less radical ; 
indeed, by repeated well-observed facts, I have proven that (;ancer 
returns more speedily after removal by caustics than after removal by 
the knife. They are to be employed, therefore, only when for anatom- 
ical reasons the knife cannot be. 

In regard to the various remedies which at one time and another 
have been regarded as specifics, and which have not unfrequently re- 
ceived the testimonials of even intelligent physicians, not one has ever 
borne the test of experience. In our own day, the waters of a certain 
spring in Vermont, cundurango, carbolic acid, taken internally and 
applied externally, and acetic acid injected into the substance of the 
morbid growth, have been declared by a few surgeons to possess the 
power of destroying cancer-cells, and of eliminating the virus from 
the system. Without ever having entertained any faith in these asser- 
tions, yet not doubting that they were sometimes made in sincerity, I 
have thoroughly tried them all, and can assure my readers that they pos- 
sess no value whatever. 

Electrolysis, so much vaunted by certain specialists, in its power to 
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decompose tissues, and to convert them into their original elements, has 
some title to consideration as a local measure. It may be regarded as 
in some sense a substitute for the knife ; but it is far from being as 
certain a means of destruction or of removal of the morbid growth; 
indeed its ability to chemically decompose and to cause absorption oi 
the growth is exceptional ; probably not more than one in thirty, per- 
haps not even a much smaller proportion, have ever been successfullv 
and temporarily discussed by this method, while it is equally painful 
as the knife, more tedious, and more liable to such accidents as erysipe- 
las and pygemia. But of the claim lately instituted that electrolysis, 
conjoined with general Faradization, is capable of eliminating the can- 
cer virus from the system, it is proper to say that the claim is not 
supported by any carefully-made and well-attested observations ; and 
when gentlemen occupying the position of educated physicians and 
surgeons, presume, upon the state of the evidence as it now stands, to 
say to the contrary, they justly place either their integrity or intelli- 
gence under suspicion. That electrolysis will occasionally cause the 
disappearance of a scirrhous deposit, and still more often greatly abate 
or remove entirely the accompanying neuralgic pains, from which these 
patients often suffer severely, I have verified by experiment, but this is 
all that can yet be said of it, in its relations to scirrhus or any other 
form of cancer. 

Medullary Cancer. Syn., Carcinoma Medullorum, r. c. En- 
eephalcid. Encephaloma. — Under this term writers have generally 
included all those cancerous tumors which present the color and consis- 
tence of brain. Most of these growths possess, also, more or less of a 
fibrous structure, and hence they are sometimes denominated medullary 
sarcomata. 

Encephaloids are exceedingly vascular, and in some cases they throw 
out a prolific fungus, which is subject to constantly-recurring and severe 
hgemorrhages. When it presents itself in this latter form it has, by 
Hey, been designated fungus haimatodes, or bleeding fungus, and it 
is popularly known as rose cancer. Encephaloids occur at all periods of 
life, in the young as well as in the aged ; and they are less elective than 
scirrhus in their primary location, attacking with less discrimination 
nearly all the tissues of the body. In general, also, their type of malig- 
nancy is more intense, the constitutional cachexy is more early devel- 
oped, and their fatal termination is more speedy. Scirrhus frequently 
passes gradually into encephaloid, and the histological distinctions, 
never very broad, are sometimes so completely lost that it is impossible 
to classify them: but the connective tissue is in general much lees 
abundant in the latter, they are more vascular, the cells are not so 
closely packed together, but they are loosely deposited in a more; 
abundant and fluid basis substance, they are larger, with more defined 
and more numerous nuclei— in short, they seem to indicate a higher 
and more complete cell development, if this expression can properly lit 
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applied to what is only a retrograde development, or in tTie direction 
towards failure, disintegration and death of cell-growth. They reprc- 
Bent, in fact, feeble, perishable, but ectatic abortions. 



Fig. 367. Fig. 268. 




Highest development of Cancer-cells. Enceph- Simple and Compound Cells from Encophaloma of Dno- 
aloma. denum. Several distended with fluid by Endosmose. 

250 diameters. 



Medullary cancer has generally an irregular, nodulated form, some 
portions of wiiich are usually soft and elastic, feeling very nnich as if 
they contained pus, while other portions are more firm ; it grows in 
most cases with rapidity, and the surface assumes a mottled, purplish or 
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Gelatiniform Cancer. 250 diameters. Same, treated with acetic acid. 

vascular and shining appearance. Its boundaries are not always well 
defined, its base being generally much broader than its summit. When 
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it opens spontaneously or is opened freely by tlie knife, it seldom closes 
again, but either ulcerates or throws out an irrepressible fvnigus. 

Treatment. — Early and complete extirpation by the knife is our onlv 
resource. "When encephaloma attacks the extremities, amputation is the 
proper alternative. Occasionally, but not often, the knife has accom- 
plisned a permanent cure. 

Gelatiniform Cancer. Syn., Carcinoma Alveolare, r. c.| Mu- 
ecus, Myxomatous, Gelatinous or Colloid Cancer. — This form of 

cancer occurs most fi-equently in the 
ovaries, the testes, in serous membranes, 
especially the peritoneeum, in the stom- 
ach and large intestines. It, in general, 
grows rapidly and to a great size. It is 
often associated with other forms of can- 
cer, such as the hard or fibrous or the 
medullary, and in such cases its malig- 
nancy is intensified ; but when pure, as 
frequently happens iu colloid of the 
ovary, it is the least malignant of all the 
forms of cancer, the patients perishing 
finally rather from the enormous volume 
and pressure of the mass than from the 
extension of tlie disease to other parts, 
or from any sp ■t-inl infection of the gen- 
eral system. 

In colloid cancer the fibrous stroma 
forms loculi, which are filled with a gray 
or amber-colored fluid, having a gelatinous consistence, aud which is 
sometimes nearly transparent and in other cases more opaque. The 
gelatinous flatter occupying the areolar 
spaces may be completely structureless or 
it may contain well-developed nucleated 
cancer-cells. 

The treatment is the same as for other 
malignant growths. 

Melanotic Cancer. Syn., Melanosis, 
R. C; Black Cancer. — ^Vlienever the pig- 
mentum nigrum enters to any considerable 
extent into the structure of a carcinoma, it 
is termed* melanotic cancer; and this has 
been observed to happen most frequently 
with the medullary varieties. Pigment is 
most often seen in those cancerous deposits 
which occur upon or beneath the skin, or in 
connection with the iris ; in the liver, lungs, kidneys, parotid glands 
and lymphatics. In one instance I have seen the whole surface of 




Fibrous stroma deprived of the cells by- 
pressure and washing. 250 diameters. 



Fig. 272. 




Melanotic Cancer of Cheek. 

eters. 
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the body studded with melanotic tubercles, which in the coiirpc of a 
few nio.hhs invaded also the internal structures of the body, ni d thus 
eventually proved fatal. In two examples, the melanotic growths being 
removed, tliey have not returned, the patients surviving the operation 
iniuiy vears. It is not certain, however, that in either of these lattef 
cases the disease was cancerous. 

Oateoid L ancer. Syn., Carcinoma Osteoides, r. c. ; Osteo-ceph- 
aloma. — The bones most lial)le to cancerous affections are the superior 
iiiaxilla; the femur and tibia, in the neighborhood of the knee-joint; 
and the humerus ; but all the bones of the body are liable to become 
affected in a similar maimer. 

The growth of these tumors is usually rapid, and in most cases it is 
accompanied with severe pain. The enlai-gement has generally an 
irregularly globular form. The skin presents, after it has attained a 
considerable size, a tense, shining surface, and is of a reddish or purplish 
color, in consequence of the venous congestion. Portions of the tumor 
have usually an elastic feel, leading often to the suspicion that it con- 
tains pus, while other portions are firm and unyielding. 

A section of the tumor may show that the bony structure growing 
from the interior of the medullary canal in the form of osseous rays, 
diverging from the centre, composes a considerable portion of the entire 
mass ; or the outer laminae of the original bone may alone remain as a 
thin, expanded and perforated shell, while the interior is filled with the 
cancerous mass alone. 



Fig. 273. 




Osteoid Cancer of the Tibia. 



In other examples the encephaloid growth has CAndently commenced 
from without, probably from the periosteum, and the central portions 
may not have been invaded, or but to a limited extent ; while spicula 
of bone are seen radiating from the periosteum toward the periphery 
of the tumor. 

33 
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In osteoid cancer, the muscles are often found of a dark color and 
softened to a considerable distance from the seat of the tumor; indi 
eating the wide dissemination and infiltration of the cancerous material. 
It must be understood also, that, owing to the facility with which inter- 
communication is carried on between different portions of the interior 
of the shaft of long bones, through the medium of the medullary ves- 
sels, an early infection of the entire bone is inevitable. 

Treatment. — Early and complete ablation of the diseased structures 
offers the same encouragement in this as in other forms of cancer; since 
in a few exceptional cases the fatal event is thereby considerably post- 
poned, while in others, excision or amputation having been practised, 
the disease has never returned. When the extremities are the seats of 
the malady, amputation is the proper resort ; and, whenever it is prac- 
ticable to do so, the amputation should include the whole of the affected 
bone. Thus, for example, when the disease invades the tibia, amputa- 
tion should be made at the knee-joint, or through the lower portion of 
the shaft of the femur. The extreme danger to life from an amputa 
tion at the hip- joint, may warrant an occasional departure from this rule 
when the lower end of the femur is the seat of the disease. In such a 
case it may be proper to amputate just below the trochanter. 

The great extent, also, to which the cancer material is apt to become 
disseminated in the coarse of the muscles, especially when the disease 
originates external to the bone, will render it proper always to consider 
whether we cannot safely make the amputation at a point above the 
origin of the muscles involved. 
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CHAPTEE I. 



[NJURIES AND SURGICAL DISEASES OF THE HEAD, WITH 

OPERATIONS. 

Section 1. — Suegeky of the Scalp. 

Lesions of the Scalp. 

The integument covering the upper portions of the head, or the 
calvarium, is firm, relatively inelastic, and is united to the subjacent 
tendinous expansions by a compact areolar tissue. Its numerous ves- 
sels lie chiefly in this areolar tissue, and external to the occipito-frontalis 
tendon. Between the occipito-frontalis tendon and the pericranium the 
areolar tissue is loose and abundant. The cranial vault is composed, in 
the adult, of two plates; the external thin and elastic, the internal 
thicker and more brittle ; the intermediate, medullary, or diploic struc- 
ture being extremely vascular, both the veins and the arteries commu- 
nicating fi-eely with the outer and inner periosteal coverings. 

These anatomical facts will serve to explain many of the phenomena 
usually accompanying scalp wounds and injuries of the skull. A slight 
blow received upon the calvarium, may rupture any of the small blood 
vessels lying in the compact areolar tissue external to the occipito-fron- 
talis tendon, and cause an immediate swelling. These swellings or 
cephalaematomata which are so common in childhood, are usually 
round or oval in form, with pretty abrupt margins, tense and painful, 
but not at first discolored. They seldom suppurate, but after two or 
three days, when a portion of the blood has escaped into the adjacent 
cellular tissue, and serum has mingled with the original effusion, the 
tumor often feels soft and fluctuating at the centre, while the margins 
remain hard ; indeed this condition almost invariably precedes the dis- 
persion, and the tumefaction may now be easily mistaken for a depot of 
pus, or for a fracture with depression. 

The treatment consists in the immediate application of cold and 
pressure to arrest any farther haemorrhage ; and subsequently, in the 
employment of those means which may be necessary to control or pre- 
vent inflammation. There is no evidence that the so-called " discu- 
tients " have any power to hasten the assimilation and absorption of the 
blood which has been thus effused. If pus forms under the skin of 
the forehead, it should be evacuated by incision, to avoid a serious si lar ; 
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but if left to itself it comes to the surface readily in the course of a 
few days. 

Much more rarely, in consequence of a blow upon the head, a swell- 
ing occurs in the loose areolar tissue beneath the occipito-frontalis 
tendon, but which is not constantly the result of extravasation of 
blood, being caused, usually, by a diffuse inflammation, which in most 
cases terminates in suppuration. This swelling occurs later than that 
caused by the effusion of blood ; and when suppuration takes place, the 
matter reaches the surface with difficulty. 

There is, also, a variety of swelling caused by a blow upon the head, 
which is due to an injury of the periosteum, or of the outer plate of the 
skull, sometimes to a lesion of the medullaiy tissue of the skull, inclu- 
ding the diploic sinuses, characterized by the lateness of its occurrence 
— seldom being observed earlier than the sixth or seventh day — and by 
the frequent concurrence or early supervention of cerebral symptoms. 
The tumefaction at the point of injury is more circumscribed than in 
the preceding variety, and the integuments immediately overlying and 
adjacent are infiltrated with serum, and convey to the finger the 
usual sensations caused by oedema. Suppuration in these cases is gen- 
erally inevitable, and necrosis of the outer plate can only be avoided 
by early evacuation of the pus. Indeed, the free communication 
established between the dura mater and pericranium through the 
cranial vessels, exposes the patient always to the danger of meningeal 
or cerebral effusions. As in the case of injuries of the medullary tissue 
of the long bones, so here, also, pyemia and metastatic abscesses may 
ensue upon the injury done to the diploic sinuses. 

Cephalaematomata are met with occasionally in newly bom children, 
which are due to an extravasation of blood underneath the pericra- 
nium. Vogel says that this variety of bloody tumors {cephalcBmatomata 
suhpericranium, or thromhus neonatorum) is so rare that it is not met 
with oftener than once or twice in a thousand births. At first, and for 
a few days, it is generally concealed by the cedematous swelling or 
caput suGcedaneum ; but as early as the fourth or sixth day it may be 
distinctly felt as a circumscribed, elastic, or fluctuating swelling upon 
one or the other of the parietal bones, but most often upon the right. 
At a later period, a bony deposit occurring upon the inner surface of 
the elevated periosteum, the tumor presents a hard margin at its base, 
and imparts a crackling or parchment-like sensation when pressed upon 
over its centre. No surgical interference is required in these cases, 
inasmuch as when left to itself the blood is gradually absorbed, and 
in the course of a few months the swelling entirely disappears. 

Wounds of the scalp bleed freely, and the vessels, retreating into the 
dense subtegumentary areolar tissue, cannot be easily secured by liga- 
tures ; fortunately, howe er, they either cease to bleed spontaneously, 
or they may be closed effectively with moderate pressure, applied by 
means of a compress and bandage. Vessels which have retracted, and 
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cannot he readily seized with the forceps, can be at once brought into 
view by an incision made at right angles with the wound; w^hen, by 
reversing the flap, they will be seen or felt upon its under surface, and 
can be readily secured. 

■\Vlien a large portion of the integument has been torn up, the flaps 
cannot usually be made to close completely without putting the integu- 
ment into a state of tension. In such cases no attempt should be made 
to secure perfect apposition ; but the flaps, being thoroughly cleansed, 
should be laid carefully in place, and covered by a broad piece of sheet 
lint spread with simple cerate, the whole being supported by a few 
light turns of a roller. 

Whether the wound is large or small, sutures are, in general, inad- 
missible ; nor do I ever advise closing up the wound completely with 
adhesive plasters. Cases of this kind are constantly brought into the 
wards of Bellevue Hospital with the scalps neatly shaved, the wounds 
closed hermetically by adhesive plasters, and bound with rollers, which, 
on examination, are found to be doing badly ; the straps being already 
lifted by imprisoned pus or ichor, and the margins of the wound pre- 
senting an erysipelatous appearance. 

Tumors of the Scalp. 

Cystic Tumors, of that variety caused by obstruction of sebaceous 
and hair follicles, are quite common upon the scalp. Frequently two 
or more are found to exist at the same time. These tumors seldom ex- 
ceed half or three-quarters of an inch in diameter, although they 
occasionally attain a much larger size : they are round, smooth, slightly 
elastic, and in most cases the hair overlying the tumor is thin and scat- 
tered, or it has entirely fallen out, leaving the scalp bald. 

Treatment. — Except that they cause a deformity, or occasion some 
annoyance in the dressing of the hair or the wearing of a hat, they 
might be permitted to remain, inasmuch as they are always benign and 
simple in their character. Excision is the only remedy ; but owing to 
the peculiar proneness of the scalp to erysipelatous inflammation, they 
ought not to be interfered with when inflamed, or when the general 
health is impaired ; care should always be taken, also, not to wound the 
subjacent tendinous expansion. 

Erectile Tumors, occurring upon the scalp, are generally congenital. 
They may be either capillary, venous, or arterial. When situated directly 
over the anterior fontanelle, and occupying the subcutaneous areolar 
tissue, they may be mistaken for hydrocephalic protrusions or for en- 
cysted tumors. One of the most diagnostic marks is the presence of 
longer and stouter hair upon the surface of the erectile tumor than else- 
where upon the scalp. In the case of encysted tumors the hair is 
usually thin or absent, and in hydrocephalus it is normal. Care must 
be taken, in attempting a difl^erential diagnosis of tumors situated over 
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fontanelles, not to confound the pulsation of the brain with a pulsation 
in the tumor itself. 

Treatment.— Erectile tumors, occurring upon any portion of the 
scalp, demand the greatest circumspection in the application of surgical 
measures, both on account of the danger of propagating inflaiuuiatioD 
to the meninges, especially in the case of children, and of awakeniiij) 
inflammation of an erysipelatous character in the integument. If the 
tumors are small, excision should be preferred ; but large erectile 
tumors of the scalp must be attacked by the ligature, the cautery, oi 
electrolysis, and in most cases we give preference to the latter. 

It is very seldom that the surgeon meets with any othep forms of 
tumor upon the scalp than those which have been named. Occasional- 
ly, however, we meet with fibrous, papillomatous or adipose tumors, and 
still more rarely with one of the following. 

Fungus of the Dura Mater ought, no doubt, to be regarded as one 
variety of tumors, since it is a distinctly organized growth or fungua 
arising from the outer surface of the dura mater, and causing a gradual 
absorption of the bony covering. When the osseous shell has become 
sufficiently thinned, it presents itself as a defined, abrupt eminence, 
pulsating, elastic, and capable of being pressed back within the cranial 
vault. At this period, also, it conveys to the finger a crackhng or 
parchment-like sensation. 

The prognosis is unfavorable, but the only remedy is the enlargement 
of the cranial aperture and a careful dissection of the tumor from the 
dura mater. 

Fungus of the Skull is a similar growth from the medullary tissue 
or diploe of the skull. Sometimes the structure is fibro-cellular, or 
fibro- vascular ; at other times it is encephaloid, or myeloid. It is dis- 
tinguished from the preceding variety chiefly by the fact that it does 
not pulsate, and cannot be made to retire into the cavity of the cranium. 
The treatment is excision. 

If pulsation exists, but the tumor cannot be made to recede within 
the cavity of the brain, there will be reason to believe that the growth 
constitutes an example of that form of tumor usually known as aneu- 
rism of the hone, and no operation save ligation of the carotids could be 
deemed justifiable. 

Section 2. — Concussion and Contusion of the Brain. 

Concussion of the brain may be caused by blows received directly 
upon the head, or by a fall upon the feet, the impulse being conveyed 
to the brain through the spinal column. There are several degrees of 
concussion, characterized by special symptoms and, to some extent, by 
corresponding conditions or lesions of the brain. It is true, however, 
that the degree of lesion cannot be determined accurately, and not al 
ways approximatively, by the symptoms. 
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In the first and simplest form of the accident, there may be simply 
momentary confusion of intellect. To this class belong many of those 
railroad accidents caused by collisions, in which no part of the body has 
been severely bruised, the patient at first believing that he has received 
no serious injury, when in fact the whole body, including the brain and 
spinal marrow, has suffered a severe shock, occasioned by the sudden 
arrest of motion. In examples of this class, it happens not unfrequent- 
Iv, that after a time, perhaps not until after the lapse of several days or 
weeks, the mind becomes irritable, the memory fails, hearing and vision 
are impaired, and the whole system is greatly disturbed in consequence 
of deficient, exaggerated, or irregular innervation. It is probable that 
in such cases the brain and other portions of the nervous system have 
suffered only commotion^ or an intense vibration, which has been fol- 
lowed at a later period by reaction, congestion, and, possibly, a low form 
of inflammation. 

In the second variety, the patient, receiving a blow upon his head, 
staggers and falls, and for a few moments, only, is unconscious. 
Hewett, in his adraii-able treatise on injuries of the head, in Holmes' 
Surgery, has mentioned two cases of this kind, in which the sudden 
death of the patients from other causes has enabled him to furnish very 
strong presumptive evidence that at least minute miliary extravasations 
occur in many examples of this class ; in short, that there is often pre- 
sent something more than simply cerebral disturbance, or congestion. 

Third, when the blow is heavier, the loss of consciousness is more 
prolonged, but reaction and recovery finally ensue. In such examples 
there may be not only congestion, with disseminated blood-specks, but 
also extravasation in masses. 

Fourth, cases terminating fatally, after a period, longer or shorter, of 
complete unconsciousness. In these examples the lesions of which I 
have already spoken are more uniformly found, and not unfrequently 
there is added contusion, especially of the superficial cerebral structures. 

It will, perhaps, always remain impossible to determine by the sensi- 
ble plienomena the precise amount of injury done to the brain, for the 
reason that the gravity of the symptoms depends less upon the amount of 
lesion than upon the part of the cerebral mass which is affected ; and 
we shall hereafter see that the lines of distinction between concussion 
and compression are not so broad and well defined as surgical writers 
have been accustomed to teach. 

Symptoms of Concussion. — In general it may be said that thu 
symptoms of concussion are those of partial and irregularly-distributed 
paralysis. They are as follows : — mental confusion, or unconsciousness ; 
complete loss of muscular power, except that the limbs may move when 
persistent efforts are made to disturb or arouse the patient ; the action 
of the heart feeble and often irregular ; respiration feeble ; retention 
or incontinence of urine ; both pupils may be dilated, but in some they 
are contracted ; or one pupil may be dilated and the other contracted. 
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Yomiting is among the earliest symptoms of returning consciousness, 
and may always be regarded as a favorable indication. 

Treatment of Concussion. — The danger in concussion is not so 
mnch that the patient will succumb to the immediate effect of the in 
jury, for this termination is exceedingly rare, but that the reaction will 
result in inflammation of the brain or of its meninges. The treatment, 
therefore, must consist in inviting the circulation to the surface of tlie 
body, and to the extremities, by warm applications and by mildly stimu- 
lating embrocations. Beyond this, very little can be properly done, 
except patiently to await returning consciousness, and, iinally, to enjoin 
upon the patient, after the signs of concussion have disappeared, that 
he must make little or no mental or physical exertion during the suc- 
ceeding week or two. Inattention to this latter precept has, in maii\ 
cases under my own observation, been followed by the most serionsi 
results. When intra-cranial inflammation ensues upon these injuries 
its approach is usually insidious ; but in most cases the febrile reactions 
become manifest by the fifth or sixth day, and sometimes as early as the 
second or third. In children it is often announced by convulsions. 

Section 3. — Compression of the Brain. 

The brain may suffer compression in consequence of a partial frac- 
ture and bending of the bones of the skull, as in the case of children 
or infants ; from a complete fracture with depression in adults ; from 
intra-cranial effusions of blood ; from effusions of serum, and from the 
presence of pus or lymph, or other products of inflammation. Com- 
pression may be caused, also, by the growth of tumors and by various 
other causes, which it is not our purpose at present to consider. 

Symptoms of Compression of the Brain. — All of the character- 
istic, but not all of the occasional and incidental symptoms accom- 
panying compressions, indicate profound paralysis. They may be 
enumerated as follows : total loss of consciousness ; dilatation of the 
pupils ; the action of the heart slow, but the pulse full and soft, 
indicating loss of power in the involuntary muscular filjres of both the 
heart and arteries ; respiration slow and labored ; stertor, occasioned by 
paralysis of the muscles of the velum palati ; frothing at the mouth, 
and pufling at the lips, caused by paralysis of the buccal and labial 
muscles, the air mingling with the mucus as it is driven through the 
collapsed oral aperture; immobility of all the voluntary muscles; 
insensibility of the skin ; retention of urine and of f £eces, sometimes 
replaced by incontinence; distention of the stomach and intestines 
with gas, implying arrest of digestion and consequent fermentation of 
the contents, accompanied with paralysis of the involuntary musculai 
fibres of these viscera ; congestion, and purple hue of the skin, due to 
imperfect action of the lungs and heart. 

When these distinctive signs of compression alone are present, no 
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doubt can be entertained as to the character of the accident ; but there 
may be present, also, violent tetanic or clonic spasms of certain mus- 
cles, especially of the mnscles of the upper or lower extremities ; one 
or even both of the pupils may be contracted; delirium may, at an early 
staf^e, alternate with, or be substituted for coma, and many of the 
otlier symptoms may be so modified, or so lessened in degree, as to 
render it uncertain whether the accident should be classified as con- 
cussion or compression. In fact, pathology does not to-day furnish us 
with any exact limitation between these two forms or degrees of lesion ; 
and it is only to those examples which do not approach the border lines 
that we can assign a definition. 

The pathology and treatment of compression will be considered in 
connection with its special causes, which constitute the basis upon which 
its several varieties are established. 



Section 4. — Feactuees of the Skull. 



Fig. 274 



Contusion of the skull, grooving, indentation, depression of the inner 
plate alone, and punctured fractures, have already been considered in 
connection with scalp and gunshot wounds. 

The following interesting examples oi jouncturedwomidiQ of the skull, 
caused by arrow-heads, will, however, be mentioned in this place, their 
history having been received 
too late to be recorded in the 
chapter on arrow -wounds. 

The first is the case of a sol- 
dier killed by a Comanche In- 
dian in Texas, on the 30th of 
September, 1870. The arrow- 
head entered the squamous 
portion of the left temporal 
bone, and penetrated the left 
hemisphere to a depth of one 
inch or more, causing an inter- 
cranial haemorrhage, which was 
speedily fatal. There is no 
fissure or splintering of either 
the outer or inner tables. 

The second, a soldier also, 
was wounded, September 1, 

1870, in an attack made by Indians near Pecos River, Texas. In ad- 
dition to the arrow-wound in the head, he received three flesh-wounds 
from balls. He was admitted to the Post Hospital on the seventh day, 
having travelled a long distance on foot and by stage. He spoke very 
hghtly of the scratch on his head ; and the head of the arrow being 
buried beneath the integument, and no cerebral syT:nptoms being 




Iron Arrow-head impacted in Left Temporal Bone, with- 
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Arrow-head impacted in Right Temporal Bone, without 
Fissures. No. 5907, Section 1, A. M. M. 



recognized, the presence of the missile was not suspected. The gnn- 
shot wounds healed kindly, but on the eleventh day febrile symptoms 

were ushered in, and on the 
nineteenth day he died. The 
autopsy showed that the arrow- 
head had entered the squamous 
and petrous portions of the tem- 
poral bone, where it remained 
impacted. Pus was found in 
the ventricles and upon the 
meninges. 

Dr. Otis remarks, in a note 
appended to these cases, that in 
all of the specimens contained 
in the Army Medical Museum, 
where both plates of the calva- 
ria are penetrated by arrows, 
there is little or no Assuring, either externally or internally, the arrow- 
heads being literally impacted, and the inner table penetrated as cleanly 
as the outer; an observation which is in "marked contrast to the 
results of bayonet or sword thrusts, or of the impact of gunshot pro- 
jectiles," and which does not fully correspond with the observations of 
Bill, who found the outer table, in most cases, slightly fissured, and 
the inner table somewhat splintered and depressed. 

Fractures of the skull may be caused by " direct " blows ; in which 
case the lesion occurs at the point where the blow is received. To this 
class belong not only those cases in which the weapon impinges directly 
upon the surface of the skull, and the fracture is at the same point, but 
also those in which the patient falls upon the feet, and the concussion, 
being conveyed through the vertebral column, causes a fracture at the 
base of the skull. 

Occasionally, also, fractures are caused by indirect violence, or by 
counterstroke — contrecoup — the lesion occurring at some point remote 
from, perhaps opposite, that upon wdiich the blow was received. 
Fractures of the skull admit also of the following di\isions:— 
First, partial fracture with bending of the bones, which can only 
occur in children ; second, fissures ; third, fracture of both plates with 
depression; fourth, fracture of the external plate. alone, with depres- 
sion ; fifth, fracture of the internal plate alone, with depression. They 
are also said to be linear, stellated, camerated, .ounctated, etc. In rare 
instances, the bones separate at their sutures, constituting examples of 
cranial diastasis. 



Fractures of the Skull in Children. 



In a majority of these accidents the fracture is complete ; but occasion- 
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ally the bone is bent in or indented, rather than broken ; and in some 
cases the fi'acture is complete at certain points and incomplete at others, 
■Whichever variety of accident has occurred, if it has happened in early 
life, the case possesses certain peculiar features in regard to the symp- 
toms, treatment, and results, which demand for it separate consideration. 

Until the second or third year of life, and in some children until 
a much later period, the fontanelles are open, so that at birth, and for 
Bome time subsequently, the brain can easily accommodate itself to 
any changes in the form of the bones, and suffers little or no compres- 
sion from a fracture with depression. In early life, also, the cranial 
bones are thin, and contain a relatively small proportion of earthy mat- 
ter, in consequence of which they yield easily to pressure ; and they 
possess a considerable elasticity, which enables them, in many cases, to 
resume their places or original forms spontaneously, sometimes quite 
suddenly, but in general only after the lapse of several weeks or months. 
Moreover, even when the fontanelles are not open, and the depressed 
bone does not resume its place spontaneously, and is allowed to remain 
depressed, very often no signs of compression are present, because the 
other cranial bones have yielded, probably in the line of their sutures, 
sufficiently to compensate for the encroachment upon the intra- cranial 
space at the point of depression ; so that we see children grow up to 
adult life with the depression remaining, but who have never experi- 
enced from this cause any permanent injury or inconvenience. 

To be more precise — It happens from these anatomical peculiarities 
that children often suffer extensive fractures of the skull, accompanied 
with depression, without presenting any signs of compression ; and in 
such cases it is always proper to defer surgical interference, trusting 
either that the bones will resume their places, or that no harm will come 
of their being permitted to remain depressed. Many years since, I called 
attention to these facts, and published several cases in illustration,' one 
or two of which it will be proper to mention. A male infant, fourteen 
months old, was throvm from a sleigh while the horses were running, 
striking his head against the corner of a curb-stone. I saw him four 
hours after the accident, at the request of the physician in attendance, 
who had written me a note saying that " the whole side of his head was 
driven in." The statement did not seem to be exaggerated, inasmuch 
as nearly the entire parietal bone upon one side was broken into several 
fragments, or partly broken and partly bent, and very much depressed ; 
but the child was nursing at its mother's breast and seemed bright, and 
gave no indications of having suffered any serious injury. Cooling lo 
tions were directed to be applied, and three weeks later he was brought 
to me quite well, with the bones nearly restored to their original 
positions. 

The infant son of an Indian chief, aged five months, was thrown from 
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a carriage, striking upon his head and causing a fracture \vith deprej 
sion of the right parietal bone. The child cried violently, but waa 
never insensible. When brought to me, two weeks after the accidentj 
he was well, but the chief thought the bone ought to be lifted. A cast 
taken at that time, still in my possession, shows a depression of two in- 
ches in extent by half an inch or more in depth. The parents were 
only requested to advise me if alarming symptoms supervened; and 
now, after twenty-four years, he is a strong, healtliy, and intelligent 
man, but the depression can still be plainly felt. 

It is remarkable, indeed, how cases of even much greater severity 
accompanied not only with extensive depression, but with the usuai 
signs of compression, also, will now and then recover, as the following 
example will illustrate. A child, three years old, while playing in a 
barn, was struck upon the left side of his head by a piece of timber, 
called a scantling, which had fallen from the loft, crushing in the bones 
and nearly extinguishing life for a time. My old friend. Dr. Gilmore, 
of Scipio, N. Y., who was in attendance, desired me to consult with him. 
We found the whole length of the parietal bone broken, in two parallel 
lines, intersected in the centre by a cross-fracture, at which central pomt 
the depression was very great. The child was completely comatose. 
The parents, being advised that an operation was in our opinion neces- 
sary, in order to lift the fragments, refused to give their consent, and 
the case was left in charge of Dr. Gilmore. On the third day con- 
sciousness had partially returned ; on the twelfth day he spoke, and 
from that time continued to improve until the bones had resumed their 
original position and until his recovery was complete. In the late war 
of the rebellion he was killed, while acting as a private soldier in the 
Federal army. 

It is not to be inferred, however, from the fact that this child re- 
covered, that it would not be proper in such cases to operate. The rule 
might be stated to be, that, when no signs of compression are present, 
surgical interference would be improper; and that, when they were 
present, it would be advisable in most cases to delay interference some 
hours or even days, or until the prognosis was better declared. 

We must regard it as fortunate that the elevator and trephine are 
not demanded so often in children as in adults, since with tlie former, 
elevation and trephining are much more difficult and delicate operations 
than with the latter. In using the trephine, in the case of infants, the 
pin can scarcely be employed with safety, lest it should penetrate the 
thin shell of bone ; and the absence of the diploic structure deprives 
the surgeon of an important indication as to the depth to which the 
crown has penetrated. I have once seen a surgeon bury the crown of 
his instrument in the brain of a child live or six years old, in conse- 
quence of its sudden and unexpected penetration of the skull. The 
danger of penetrating the membranes is increased, also, ty the firmer 
adhesion of the dura mater to the skull in early than in laiddle Ufe. 
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In adults this membrane is frequently separated by the force of the 
concussion, the space being occupied by blood, but in children this 
rarely happens. 

There is another and a very serious difficulty in the way of ele^^ating 
the cranial bones of children by the levator, whether the trephine is 
employed or not, especially in the case of infants, namely, that the 
llexibility of the bones is so great that they bend at the point where 
tlie levator is applied, and cannot be lifted in mass ; consequently the 
Burgeon is compelled to enlarge very greatly the tegumentary incisions, 
in order to apply the instrument under the depressed fragments at 
various points. 

Children perish frequently after even slight injuries of the head ; 
death being caused by cerebral irritation or inflammation, accompanied 
with effusions ; and the accession of these grave lesions is generally 
aunouuced by slight stupor, strabismus, twitchings or convulsions. It is 
doubtful, however, whether, considering the fi-equency of such acci- 
dents with children, they cause death any more often than do similar 
accidents occurring in adults. What I have sought especially to impress 
upon the reader as peculiar to childhood and infancy, is, that the de- 
pression of the skull, alone considered, is not so grave a complication 
as in the adult, and that elevation of the depressed fi-agments is at the 
same time more difficult and less urgently demanded. 

Fractures of the Vault of the Skull in Adults. 

Fissures. — The existence of a mere fissure, without depression, can- 
not be determined positively unless the surface of the skull is exposed. 
And even then the surgeon must exercise some caution not to mistake 
a suture, a vascular groove, or the abruptly elevated margin of the 
lacerated periosteum, for a linear fracture. The latter I have found 
the most fi-equent source of error with young operators. In fractures 
at the base of the brain, which are often unaccompanied with depression, 
there are certain signs, hereafter to be enumerated, which will, in most 
cases, furnish presumptive evidence of their existence. 

A fissure demands no surgical interference, unless intra-cranial sup- 
puration ensues; an event which, contrary to the opinion of Pott, is 
too rare to be anticipated by so grave an operation as trephining. 

Fractures of both Tables, with Depression. — First, let us con- 
sider the fractures belonging to this class which are unaccompanied 
with signs of compression, and in which there is no external wound 
eonnnuni eating with the point of fracture. 

In a majority of these examples it will be found impossible to de- 
termine positively the existence of a fracture ; and under such circum- 
stances no surgeon has probably ever felt authorized to incise the scalp 
in order to establish a diagnosis. 

in exceptional cases, however, the diagnosis is easily made, and the 
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Burgeon may then be naturally enough in doubt as to his proper line ol 
conduct. The question is, I suppose, settled definitively in the minds 
of most surgeons who have had a sufiiciently large experience, that it is 
seldom or never advisable in such cases to operate. Aud this conclusion 
has been reached on my part with a full knowledge of the fact that 
the omission to elevate the bones exposes the patient to certain risks in 
the future. 

A state of facts may be easily supposed in which the rule above 
given ought not to be applied ; as, for example, in adults when, although 
tliere is no external wound, nor coma, nor other sign of cerebral dis- 
turbance, there is plainly enough a very considerable depression of the 
skull, indicated by its deep and abrupt margins : and it is in such cases 
that my friend. Dr. Gross, would operate. I fully agree with him ; 
but these conditions are seldom, indeed, according to my experience, 
almost never precisely fulfilled. 

Second, when there is a fracture with depression, unaccompanied 
with an external wound, but signs of compression are present, the skull 
must be exposed and the fragments elevated or removed. Indeed the 
rule may be extended farther. If marked signs of compression exist 
an explorative incision is proper, even when there is a doubt as to the 
existence of a fracture ; insensibility and coma being in both of these 
classes the ruling indication for surgical interference. 

Third, a fi-acture with depression, accompanied with an external 
wound, but without insensibility coma, or delirium. Here is to-day the 
only debatable ground. 

Certain exceptional cases are every now and then presented in which 
a considerable depression of the cranial vault exists, unaccompanied 
with symptoms of compression. The possibility of this coincidence 
has already been mentioned in connection with simple fractures of the 
skull, but it is certainly more common in connection with compound 
and comminuted fractures, in which cases the very excess of comminu- 
tion and the looseness of the fragments obviates compression. In the 
first class I have authorized non-interference, notwithstanding the pos- 
sibility of subsequent evils ; in the last, however, the complications have 
already attained their maximum, and there is little or no probability 
that a careful removal of the fragments will add to them. It will 
therefore be wrong to expose the patient to the additional hazards in- 
separable from the continuance of the depression. 

Fourth, a compound fractnre, with depression of both tables, and 
with symptoms of compression. In this case prompt surgical interfe- 
rence is invariably demanded. The hair should be first cleanly shaven 
from the scalp in the neighborhood of the wound, and, if necessary, the 
wound should be enlarged so as to bring into view the whole depressed 
bone. It will now be found, in a majority of cases, that the fragments 
can be lifted without the aid of the trephine. With the elevator or the 
forceps, an entrance can usually be effected at some point which will 
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Fig. 276. 



permit, at first, the removal of a small fragment, and eventually of the 
whole. 

lley's saw is, in my experience, a worthless instrument, and ought 
not any longer to encumber an operating case. If the ordinary eleva- 
tor will not suffice, possibly a pair of sharp 
bone-cutters may remove a projecting spicu- 
liiin of bone, or the screw levator may ac- 
complish an entrance. Failing by all other 
expedients, the trephine must be employed ; 
either the ordinary trephine with vertical 
crown, or the conical trephine invented by 
Gait. 

In using the ordinary vertical trephine, the 
pin nuist be placed upon some point of the 
cironmference of the fracture where the bone 
is firm, avoiding, wherever it is practicable, 
such portions as directly overlie venous sin- 
uses, or the great artery of the dura mater ; 
and when the crown has made for itself a 
sustaining groo\ e, the pin must be withdrawn. 
While penetrating the external plate the 
trephine may be used boldly, but after reaching the diploe great cau- 
tion is required. The instrument must be often removed and the 
groove explored with a flattened and rather blunt probe, made of 
whale-bone or of a goose-quill. When the dura mater is felt at one 
point, the screw or connnon elevator will sometimes lift the disk. If 
it cannot be lifted, the trephine must be again applied and pressed 
more tirmly upon the opposite side. In a large proportion of cases the 
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Fig. 277. 




Screw Elevator. 



dura mater is not fonna attached to the skull at any point of the 
circumference of the fracture, and is so far removed that it is not in 
much danger of injury. The injury, if any, inflic^ted by the opera- 
ti'^n, is rather in the rnde and hnrried attempts to extricate the 
depressed fragments. The inner table of the skull is in most cases 
hroken obliquely, and beyond the circumference of the external 
fracture, presenting sharp scales and spicula whi(di underlie the outer 
tahle. and which must be either broken with bone-cutters, a pair of 
strong blunt pointed scissors, or with curved or flattened bone-forceps, 
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or tliey must be managed very adroitly to bring them out Avithoiit' 
lacerating the dura mater. Fragments which are completely insulated 
by the line of fissure do not necessarily demand removal. If thev 
resume their places perfectly, and the periostemn still remains attached 
they will generally unite to the adjacent fragments. No portion must 
be left depressed ; and all spicula and sharp points must be removed. 

The wound having been thoroughly and carefully washed out, the in- 
tegument should be brought together and held in position, by lint cov- 
ered with simple cerate, and bandages, or by adhesive strips. 

The conical trephine invented by Gait, of South Carolina, is, in many 
cases, an excellent substitute for the ordinary trephine, inasmuch as with 
this instrument it is wholly impossible to inflict any injury upon the 
meninges of the brain. It consists of a truncated cone, with spiral 
peripheral teeth and oblique crown teeth ; when applied, the peripheral 
teeth act as cutting wedges as long as counteracting pressure exists on 
the crown teeth ; upon removal, however, of that pressure, by the divi- 
sion of the cranial walls, its tendency is to act on the principle of a 
screw ; but, owing to its conical form, and the spiral direction of its 
peripheral teeth, its action ceases. 

In the construction of the instrument it is important to preserve the 
precise relative shape of the cone given in the illustration — the size and 
course of the peripheral teeth being the same, whether 
the instrument be larger or smaller than that here repre- 
sented. 

Wlien Gait first devised this instrument it was his im- 
pression that the cone was an original idea of liis own, 
but, on examination of the atlas of Blasius, he learned 
that an instrument had been in use, having a conical shape, 
with longitudinal peripheral teeth. He found, however, 
after experimenting with it, that that instrument pos- 
sessed very little advantage over the vertical trephine, 
inasmuch as it continued to cut after dividing the cranial 
w^alls, and consequently must be liable to wound the 
membranes. 

Small chasms, made by removal of the bone in early life, 
sometimes become closed by new osseous deposits ; but in 
later life the space is covered in only by the union of the 
soft tissues, which, however, after a time, acquire such a 
degree of tension and compactness as to furnish a \ery complete pro- 
tection to the brain. 

Fracture of the External Plate with Depression of the same, 
or Indented Fracture.— Over the frontal sinus such accidents are 
not uncommon, but elsewhere upon the cranial vault they occur very 
seldom. In most eases they are caused by some sharp or angular body 
which has not penetrated deeply. Except that, like contusions of the 
.skull, they are liable to be followed by osteo-myelitis and other later 
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complications, they do not demand special consideration. (See Super- 
ficial Gnnshot Wounds and Contusions of the Skull.) 

[For fracture and d&pression of the internal j>late, without fracture 
of the external, see Gunshot Fractures.) 

Fractures at the Base of the Skull. — In a large proportion of cases 
these accidents prove fatal. The fact of the existence of a fracture 
cannot always be determined; but the usual signs of its existence 
are : — 

First, the escape of blood. If the anterior fossa is broken, blood 
usually appears first under the integument of the lower lid, and under 
the ocular conjunctiva. In three cases reported by English surgeons, 
the fracture at this point, accompanied probably by a rupture of the 
ophthalmic artery, has given rise to traumatic aneurisms ; which, it may 
be proper to mention, were cured by ligature of the common carotid. 
^Vlien the line of fracture extends farther back, there may be extrava- 
sations of blood into the nose and mouth, through the external ear and 
the Eustachian tube, behind the mastoid process, or beneath the integu- 
ment at the base of the occipital bone. A free and persistent haemor- 
rhage from the ear is the only one of all these bleedings, however, 
which furnishes very conclusive testimony as to the nature of the 
accident. 

Second, escape of serum : occurring most often after fracture of the 
petrous portion of the temporal bone, and in that case making its exit 
by the ear. Examples are i*ecorded, however, in which, after fracture, 
serum has escaped from the nares, and from the vault of the cranium. 
Similar and profuse discharges of serum, Mr. Ilewett states, have twice 
occurred from the ear after rupture of the tympanum, when there was 
no fracture. As to the source of this fluid there is some uncertainty. 
It is probable that it may proceed from one or more of several sources : 
from the blood itself; from the internal or middle ear; from the 
arachnoid or cerebro-spinal cavity ; or from the ventricles even. In 
general its presence may be regarded as a sign of fracture, and 
especially when it appears early and is profuse, or when it is preceded 
by a copious and persistent bleeding from the ear. M. Kobert thinks 
that profuse serous discharges from the ear, are more apt to occur after 
injuries of the base of the skull in children than in adults. 

Compression from Extravasated Blood. 

Blood may be effused between the dura mater and skull, within the 
aiachnoid cavity, underneath the arachnoid membrane, or within the 
substance of the brain. When compression is due to extravasated 
blood, the fact may, in many cases, be determined by the order of 
Buccession in the symptoms. It will be ascertained, perhaps, that the 
patient was at first stunned by the blow; but consciousness having 
quickly returned, he was able to rise and walk to his home, when, foi 
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the fii-st, he began to experience a drowsy sensation, and soon fell 
into complete coma. During the period of collapse or of prostratioa 
occasioned by the injury, there was but little hajmorrhage ; but, as 
reaction ensued, the bleeding increased, and the symptoms of com- 
pression followed. 

Wlien signs of compression are present, and it is ascertained that the 
blow was received directly over or near the anterior inferior angle of 
the parietal bone, we shall have, in most cases, presumptive endence 
that the great meningeal artery is ruptured, and we may with pro- 
priety employ the trephine. If, however, the blow was received at 
another point of the surface of the skull, we have usually no exact or 
approximative means of knowing the situation of the extravasated blood, 
and the operation of trephining can seldom, in these cases, be justified. 

If the trephine is applied, and blood is not found at the point where 
the disk is removed, will it be proper to open the dura mater? 
Certainly, if there is presumptive evidence that the clot is immediately 
subjacent. Incision of this membrane is a grave procedure and 
demands deliberation ; but if it is pressed forcibly into the open- 
ing, does not distinctly pulsate, and has a purplish color, it ought to be 
incised. 

Compression from the presence of Pus, or other products of Inflammation. 

Cases are of very frequent occurrence in which there is almost con- 
clusive evidence that compression is due to the presence of pus within 
the cranial walls. After an injury of the skull, of greater or less 
severity, the patient often recovers in a great measure from its im- 
mediate effects, and is, perhaps, able to walk about during several 
successive days, suffering little or no inconvenience ; but at length signs 
of cerebral disturbance begin to manifest themselves, which gradually 
increase, until, at some time between the seventh and fourteenth day, 
possibly earlier or later, he is seized with convulsions, or with drowsiness 
and lassitude ending in coma. It is now apparent that the inflammatory 
reaction has resulted in effusion, and most probably in effusion of pus 
with serum and lymph. If the patient, during all this time, has expe- 
rienced pain at the seat of injury, and more especially if there is a 
circumscribed swelling at this point, the pus has probably formed im- 
mediately imderneath and between the dura mater and skull. 

Generally these cases terminate fatally, whatever course of procedure 
may be adopted, but a few examples of recovery like the following, 
occurring every now and then after trephining, will continue to justify 
the operation in certain well-defined cases. 

A lad, twelve years old, fell from a railroad car, receiving a fracture 
of the OS frontis and of the os occipitis. Dr. Markoe, of the New York 
City Hospital, elevated the occipital fragment, but did not think it ne- 
cessary to interfere with the fracture of the frontal bone, as it seemed 
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only to involve the outer wall of the frontal sinus. The lad recovered 
couipletei}, except that a fistulous discharge continued from the ante 
vvuaiid until 1867, a period of ten years. The sinus then closed 
tpoulaucously, and a few months later he had an epileptic cunvnlsujn, 
lulljwed by complete coma. My colleague, Dr. Noyes, Avas consulted, 
and at once decided to trephine. On removal of the bony disk no pus 
was found, but the dura mater pressed hito the aperture, and Dr. Noyes 
laid it open, giving exit to an ounce or more of pus, which operation 
was followed by innnediate relief of the cerebral symptoms. Subse- 
(jucutly a very large cerebral hernia was de\ek)ped (Fig. 279), and 
the patient, by change of residence, came under the charge oi Dr. Hub- 
bard, of Bridgeport, and myself. Under appropriate treatment, the 
hernia was eventually cured and the wound closed ; but epileptic iits 
continued to recur at considerable intervals, and about three years later 
he died in consequence of an acute attack of cerebritis. 

In September, 1864, a young man was struck by a navy pistol over 
the centre of the left frontal protuberance, causing a fracture with 
slight depression. No marked 
cerebral disturbance ensued un- 
til the twenty-first day, when, 
while at work, convulsions sud- 
denly occurred. On the forty- 
second day, he was found by 
Drs. Jones and Chinanlt, of 
Richmond, Ky., in a state of 
profound coma. Incisions were 
at once made and the trephine 
applied, removing a disk of 
bone and exposing the dura 
Tnatcr, which pressed up into 
the aperture and fluctuated per- 
ceptibly. These circumstances 
induced the gentlemen to open 
the dura mater freely, when 
there escaped about four ounces 
of dark coagulated blood, and 
very offensive pus, with some 

portion of the substance of the ^^^^^^ cerebri, consequent upon a Cerebral Abscess. 

brain. As in the preceding 

case, a hernia cerebri ensued, but in a few weeks disappeared, and the 
wound WA8 closed. Two years later, when Dr. Chinanlt sent the bony 
disk and a report of the case to me, the man remained in perf e(;t health. 

The two preceding cases illustrate the propriety not only of opera- 
ting in certain cases of intra-cranial suppuration, but also of opening 
the dura mater, whenever there is presumptive evidence that pus may 
be found underneath. 
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The records of surgery furnish other similar examples and the pro- 
priety of incising the dura mater, when pus is deposited directly be- 
neath this membrane, being thus established, it is unnecessary to defend 
the operation of trephining when the pus lies between the dura mater 
and the skull. In this case, the greater operation includes the lesser. 

There is another form of intra-ci-anial abscess, also, in wliicli it docs 
not seem that there ought to be a serious doubt whether the surgeon may 
properly interfere. I refer to an abscess within the substance of the 
brain itself. In case both the skull and dura mater are laid open, and 
the source of the compression is not exposed, but reasonable evidence is 
furnished that a depot of pus lies not far from the surface, within the 
substance of the brain, in the absence of any observations to prove the 
practice unsound, can any reasons be given why the surgeon should not 
proceed to open the abscess ? Opportunities may be rare in which such 
a rule could be justly applied ; and chiefly because the cases raay be 
very rare in which the diagnosis could be with sufficient accuracy made 
out ; but surgeons have been able to recognize such opportunities, and 
by their successful interference have justified the practice. In this 
manner Dupuytren saved the life of a young man whom he had tre- 
phined for an old injury of the skull, and in whom signs of compression 
had supervened. Finding no pus under the point of fracture, either 
outside of the dura mater or in the arachnoid cavity, he penetrated 
the brain with his knife and discharged a large quantity of matter. 
Speedy relief followed, and the patient made a complete recovery. 
Nelaton affirms that he has repeatedly imitated the example set by 
Dupuytren with success. Detmold, of this city, wlio ])euetrated the sub- 
stance of the brain at three different times in the same patient, was not 
equally successful, but the degree of relief and the delay of the fatal 
event afforded by the first operation vindicated the practice in that in- 
stance. Whether a more successful experience is hereafter to justify 
penetrating the ventricles, as was done by Detmold in his last opera- 
tion, I may be permitted to entertain a doubt. It would not seem 
possible that the integrity of the organ could ever be restored when 
suppuration had invaded the ventricles, or any of those portions of the 
structure of the brain whi(;h lie equally remote from the surface, but I 
cannot say that consciousness might not be temporarily restored and 
death deferred. Detmold's case is substantially as follows : — 

Five weeks after he had trephined a man, symptoms of compression 
ensued ; and, having penetrated the cicatrix, including the dura mater, 
without finding pus, he punctured the brain, and found an abscess 
within half an inch of the surface. The signs of compression at once 
disappeared, and, notwithstanding the occurrence of a hernia cerebri, he 
was soon able to walk about. More than five weeks after the firet oper- 
ation the symptoms returned, and a second incision was made, but with- 
out giving exit to pus. Finally, two weeks later, a knife was introduced 
one in oil and a half, and a probe passed five inches, until, as the autopsy 

' Successful operation by J. F. Weeds, Surgeon U.S.A. — Nashville Jour. Med. and 
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proved, it liad entered the left lateral ventricle. The patient died the 
same evening, and pus was found in abundance in both ventricles.' 

Hernia Oerebri, R. C. 

There are three forms or varieties of visceral protrusion from the 
cavity of the skull which have received the name of hernia. 

The first is essentially an example of extravasation of blood into the 
structure of the brain, immediately beneath the pia mater. The tumor 
occurs soon after the receipt of the injury, forms rapidly, has a purple 
color, and, in most cases, ends fatally. This variety is seldom seen. 

The second, is a fungoid or excessive growth of the connective tissue, 
with which structure, alone, lesions of the brain are repaired. It pre- 
sents itself late, during the progress of cicatrization, seldom attains a 
very great size, and is the least liable to end in death. Its proper desig- 
nation IS fungus cerebri. 

The third, and the only actual hernia cerebri, is a protrusion of the 
brain substance in connection, usually, with the various products of in- 
flammation ; consisting of nerve matter, mingled in varying proportions 
with granulation tissue, pus, etc. In most cases these hernise occur 
through openings accidentally made in the dura mater; occasionally, 
however, they escape through openings caused by ulceration. 

A true hernia cerebri is the result of pressure upon the braiu ; and 
this pressure may be caused, perhaps, by mere congestion of the intra- 
cranial vessels ; but in nearly all cases it is probably due to an accu- 
mulation of the products of inflammation ; or, to be moi-e pj ecise, it 
may be due to the presence of granulation tissue, or to exaggerated pro- 
liferation of reparative cell formations, to the presence of serum in the 
cavities, to effusions of unorganized lymph, or to the formation of 
abscesses. 

In an analysis of sixty-five cases of cerebral hernise collected by Dr. 
Robert F. Weir of this city, he observes that post-morten examinations 
were made in twenty-seven, and in eleven of these an abscess was found 
in the hemisphere corresponding to the inj ured side, and generally situ- 
ated immediately beneath the hernia. In six of the remaining cases 
the ventricles were distended.' Dr. Gurdon Buck, in his report of 
thirty-three cases states that, in all in which he had an opportunity of 
making an examination, an abscess was found in the substance of the 
brain, or upon its surface in the immediate vicinity of the hernia.' 

The prognosis in true hernia cerebri is exceedingly unfavorable. 
Of thirty-one cases reported from the New York Hospital, by Dr. Weir, 
only five recovered. An analysis of 107 cases of injuries of the skull, 



' Detmold, Am&r. Jour. Med. Sci, 1849. Buffalo Med. Jmir., Feb., 1850. 
* Weir. Hernia Cerebri. Prize Essay. N. Y. Jour. Med., Nov., 1859. 
' Buck, N. Y. Jour. Med., 1840. 
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recorded by me, furnishes 7 examples of hernia cerebri ; of wliieh 
latter 3 recovered, 3 died, and the result of 1 is unknown. 

Treatment of Hernia Cerebri. — In the cases reported by Weir 
various plans of practice were pursued, and the results do not seem to 
declare for either mode a decided preference. Excision, the ligature, 
and caustics were followed by no special evil results ; compression, also, 
occasioned no injury beyond syncope, giddiness, and vomiting in a few 
of the cases. It is the general opinion, however, of surgeons that the 
ligature, excision, and caustics are of little or no value, or at least that 
these means should be reserved for exceptional cases ; and that moder- 
ate pressure, and mild astringent applications, with rest, constitute the 
aj3propriate treatment in most cases. This has been almost uniformly 
my owi) practice, and the results have seemed to warrant me in recom- 
mending a similar course of procedure to other surgeons. 

I believe, however, that certain hernias cerel)ri may be diminished by 
giving exit to those collections of pus upon which the protrusion, in some 
cases, mainly depends. In one instance I have seen the hernia sud- 
denly recede on the spontaneous evacuation of a cerebral abscess. In 
another, — the case of a man comatose and apparently about to die from 
compression, — having myself pushed a probe int(j the brain to the depth 
of one or two inches beneath a hernial protrusion, no matter escaped. 
Death occurred on the following day, and the autopsy disclosed an 
abscess, into which the instrument had fairly penetrated. If a trocar 
and canula had been substituted for the probe, there is every reason to 
believe that the abscess would have been evacuated and my patient, at 
least temporarily, relieved. 

Section 5, — Hydeocephalus, e. c. 

Of hydrocephalus there are two varieties mentioned by medical and 
fcurgical writers, namely, the acute and the chronic. 

Acute Hydrocephalus is generally a result of meningitis, and is 
more properly considered in treatises upon the practice of medicine. 
It may be sufficient here to say that mercurials, the acetate and ni- 
trate of potassa, and iodide of potassium, especially the latter in mi- 
nute doses, have obtained the most reputation for the relief of this form 
of hydrocephalus. Surgical expedients have almost uniformly proved 
unsuccessful, or have only hastened the fatal issue. The general prog- 
nosis is, however, not so unfavorable as in the following variety. 

Chroaic Hydrocephalus is usually a congenital affection, and does 
nut seem, at least in most cases, to depend upon any degree of inflam- 
Hiatory action. The fluid is found either in the ventricular spaces, 
in which examples the convolutions become unfolded and expanded ; 
or it may consist only of serous effusions into the subarachnoid cavity. 
I'inally, serous effusions may exist in all these cavities at the same time; 
and probably such is the fact in the majority of cases. The brain itself 
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may be norihal in quantity, it may be in a condition of hypertrophy, or 
of atrophy. The cranial bones are usually liypertrophied, or at least 
jrreatly expanded, but the fontanelles are generally unusually large. 
If the child sur\ ives a few years, the effusion in most cases continues to 
increase, and the cranial bones to expand until the head has attained an 
enormous size. 



Fig. 280. 




Chronic Hydrocephalus. 



Sometimes the fluid, both in cases of internal and external hydro- 
cephalus, forms a tumor, or an elongated pouch at the fontanelles. If 
the fluid is deposited in the ventricles (internal hydrocephalus), the 
tumor probably contains cerebral substance as well as serum. This is 
called an encephalocele. If the arachnoid cavity alone is occupied 
by the effusion, the tumor will contain serum only, and it has been 
named meningocele. (See Tumors of the Scalp.) In 1849, Mr. 
Braithil brought to me a child two weeks old, with two of these tumors 
upon its head ; one, having a very small pedicle, situated at the poste- 
rior foiitanelle, and a second, of the size of an orange, at the posterior 
inferior angle of one of the parietal bones. 

Treatment of Chronic Hydrocephalus. — There is not much rea- 
son to suppc^se that either internal or external therapeutics ever effect 
a cure of this malady, certainly not when, as is usually the case, it is 
coiii^enital. Children have indeed, in a few cases, survived many years 
M ith enormous hydropic heads, and in one case reported by Marechal, 
death did not take place until the seventieth year of life. Moreover, 
the effusion has perhaps sometimes disappeared, and complete recovery 
ensued, but there is no evidence that this result w^as ever accomplished 
by therapeutical measures. 

What better expedients can the surgeon offer ? Compression is, in my 
"pinion, subject to the same judgment as therapeutics. Of tapping, 
witii or without compression, one must speak more guardedly, and 
chielly because it has set up for itself more pretension. A ccording to 
(iross, Dr. Vose, of New York, was the first to suggest this operation ; 
but what has, probably, more than anything else influenced surgeons to 
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make trial of tapping, was the remarkable statement made by Dr. 
Conquest, in 1838, that he had by this method cured ten out of nine- 
teen cases. Dr. West has also collected sixty-three cases of tapping, 
of which eighteen are reported cured. 

I have myself operated upon two cases ; a report of one of which was 
published in the American Journal of Medical Science for February, 
1837, with a full account of the appearances disclosed in the autopsy. 
Both of my patients died within three or four days after the operations 
were made ; death in each instance being preceded by convulsions. 

Several of my friends, in this city and elsewhere, have made the 
same operation, but in no case, so far as I have been able to learn, have 
they been successful ; and when we consider that in most of these 
examples the brain has suffered a complete evolution or unfolding, or 
that it is atrophied, hypertrophied, or otherwise disturbed and disorgan- 
ized ; that the bones, also, are so greatly expanded or hyperti-ophied, 
that the removal of the fluid must leave the brain without support, it 
would certainly seem that nothing less than a failure could ordinarily 
be expected. We have often seen in children moderate arachnoid 
effusions following severe injuries, which have disappeared spontane- 
ously ; or which we might, even if excessive, reasonably hope to benefit 
by tapping, inasmuch as neither the brain nor its investments have 
undergone any serious structural changes ; but observations made upon 
this class of cases have no application to chronic, congenital hydro- 
cephalus. 

In case, however, the surgeon were to operate, the puncture should 
be made with a very small trocar and canula, in the anterior fontanelle, 
• but at some distance from the median line, so as to avoid the superior 
longitudinal sinus. Only a few ounces, at most, should be withdrawn 
at first, although Conquest tapped much more boldly ; and the operation 
must be repeated from time to time, the head, meanwhile, being con- 
stantly supported and compressed by an elastic cap, by bandages, or 
by adhesive strips. 



CHAPTEE II. 

SURaERY OF THE EYE, AND ITS APPENDAGES. 

Congenital Malformations.— The following constitute the principal 
congenital malformations to which the eyes and their appendages are 
subject:— Total absence of both eyes; absence of one only, the other 
occupying its normal position ; fusion of the two eyes in one, iu which 
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case the eye is more or less central (cyclopia) ; eyes small (mikrophthal- 
iiios) ; absence of iris; absence of eyelids; cleft upper lid ; cleft choroid 
and iris (coloboraa iridis); closure of the eyelids (atresia palpebrarum; 
anchyloblepharon) ; adhesion of the lids to the ball (symblepharon) ; 
abnormal narrowing of the palpebral fissure (blepharo-phimosis). 

Diseases of the Eyelids. 

Cystic Tumors of the Eyelids. — I have observed two forms of 
encysted tumors upon the lids, which seem to demand a special mention 
in this connection. 

Cystic tumors caused hy obstruction and dilatation of the acini of 
the Meibomian glands / seen most frequently in youth or in middle 
age, and more often upon the upper than upon the lower lid. They 
may present themselves upon the outer or upon the inner surface of 
the lids ; but in most cases they ai"e external, and, in a large majority of 
cases, they are situated remote from the tarsal margin. In size they 
seldom exceed one-quarter or one-half an inch in their longest diam- 
eter ; and, when external, they are usually oval in shape, elastic, with- 
out color, and the skin moves freely over them. They sometimes 
recede and disappear spontaneously. 

The treatment is free incision, parallel to the fibres of the orbicularis 
palpebrarum. The mobility of the tissues is such, that it is difiicult to 
dissect them out without mutilating the tarsal cartilage from which 
they have emerged, and experience has convinced me, that it is sufifi- 
cient to open them freely, and press out the contents. After a few 
months no trace of a cicatrix is usually left. 

\Vlien one of the acini lying nearest the palpebral surface is involved, 
and the tumor presents underneath the lid, the subjacent conjunctival 
surface is vascular, and sometimes becomes perforated, the tumor 
appearing covered with granulations. Incision from the conjunctival 
surface will here, also, in most cases insure a cure. 

Cystic tumors caused by obstruction and dilatation of the sebaceous 
and hair follicles of the lids (not in the Meibomian glands). These 
occur more frequently in advanced life, and equally upon the upper 
and lower lids. They do not attain so great a size as do the acini of 
the tarsal glands ; being seldom larger than a pea. They are round ; 
the overlying integument is not always movable, and generally, when 
near the surface, they have a yellowish white or pearly appearance. 

The surgical treatment, if any should be required, may be the same 
as for the preceding variety, namely, excision or incision, as the surgeon 
may find most convenient. 

Congenital Encysted Tumors, occurring upon the External 
Angle of the Eyebrow. — There is a class of encysted tumors, mostly 
and pcrliaps always congenital, which do not form in the interior of 
sebaceous follicles, and some of which have no apparent relation to 
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these follicles ; but which possess many points in common with the 
tumors now under consideration, and such as will render it proper to 
speak of them in this connection. Their most frequent seat is upon, or 
beneath the outer extremity of the superciliary ridge, where they are 
found lying directly upon the periosteum, causing a marked depression 
of the bone. Most frequently I have been consulted when they were 
half or three-quarters of an inch in length in their longest diameter, 
being of an oval form, elastic, and without pain, tenderness, or discol- 
oration. These cysts are lined with a perfect epithelial membrane, and 
frequently several undetached hairs will be found projecting from the 
hair follicles which cover their interior surfaces, the remaining con- 
tents resembling what is usually found in obstructed sebaceous foUicleB. 
It is probable that these tumors are due to an accidental involution or 
doubling in of the derma, occurring during the process of growth in 
foetal Hfe. Similar cysts — probably of dissimilar origin — have been 
found within the skull, under the tongue, in the lungs, kidney, bladder, 
testicles, etc. ; but the most remarkable examples are found in the 
ovai-ies, in which the cysts have been seen to contain not only hair, but 
also rudimentary teeth and brain substance. 

In the case of the congenital supra-orbital tumor, of which alone we 
propose now to speak, the treatment consists in excision of the entire 
sac. If the tumor is not removed before adult life, the cup-like depres- 
sion in the bone will generally be such as to leave a manifest and per- 
manent deformity. 

In addition to the tumors above described as occurring upon the 
lids, or in their immediate vicinity, it is proi)er to mention that we 
occasionally meet with fibroid and fibroid recurrent tumors, which have 
their origin upon the tarsal margins ; and encephalomata are not 
unfrequently seen originating from the lower or upper lid, especially 
from the latter. 

Stye. Syn., Hordeolum, R. o. — An acute inflammation of the duct, 
or of one of the acini of a Meibomian gland, ending, usually, in sup- 
puration. 

Attention to the general health, and early evacuation of the contents 
of the sac, constitute the essential points of treatment. They may 
sometimes be aborted by extracting the cilia situated upon the stye, or 
by the application of the tincture of iodine ; when the pus is not evac- 
uated spontaneously, or by incision, a small, hard tumor usually remains 
after the inflammation subsides, called a chalazion. If one of the acini 
remote from the tarsal margin is the seat of this induration, containing 
the debris of pus, etc., it assumes the form, and may in fact constitute, 
one of the varieties of the encysted tumors already described. 

Chronic Inflammation of the Tarsal Margins. Syn., Ophthalmia 
Tarsi, R. C. 5 Blepharitis Ciliaris. — A chronic inflammation of the 
tarsal margins, involving usually the ciliary hair follicles, and their 
accompanying glands, or the Meibomian glands (the blepharo-tarsalis 
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of Stellwag), or both, and causing a copious secretion which, during 
sleep, glues the hds together. 

The proper treatment of this afteetion consists in the adoption of 
lIleasure^^ lur the improvement of the health, frequent ablutions with 
tepid water, and in tlie application to the outer margins of the lids at 
budtiuie, of an ointment composed of ung. hyd. oxid. rub. 3 j., axung. 
3 iij., or of dilute citrine ointment. 

Inversion of the Cilia. Syn., Trichiasis, R. C— This condition 
may be relieved by extraction of the hairs. In some few cases, also, re- 
peated extraction results in atrophy of the follicular glands, and the ciha 
being 110 longer reproduced, a permanent cure is effected. If this ex- 
pedient fails, it has been recommended to practise transplantation of the 
cilia, by spilitting the lid from its tarsal margin, removing a crescentic 
piece of integument above, and sliding up all that intervening portion 
which contains the cilia and their glands ; but beside that the inter- 
cepted narrow sti'ip is liable to slough, the method is subject to other 
objections and is now seldom practised. 

The method above described has been modified, also, in the manner 
represented in the accompanying wood-ciit, by uniting vertical incisions 
with the two extremities of the horizontal slit, sliding the integument 
up and then removing a small elliptical piece of integument. In this 
way the danger of sloughing is avoided ; but Stellwag prefers complete 
excision of the hair follicles to either of the two preceding methods. 
Others have advised destruc- 
tion of each separate follicle 
by heated iron points, by caus- 
tics, or by setons. 

The fact is, however, that, 
as Stellwag candidly admits, 
all of these methods have 
their serious disadvantages, 
the operations often resulting 
in deformities and defects 
more grave than those which 
it was proposed to remedy. 
If, therefore, anything is to 
be done beyond the occasional 
extraction of the cilia, it must 
l»e to resort to some one of 
those expedients hereafter to be recommended for the cure of en- 
tropion. 

True Distiehiasis is in most cases a congenital abnormity, and does 
not usually require surgical interference ; but when the cilia arrange 
themselves in double rows in consequence of chronic blepharitis cilia- 
ris or other tai-sal diseases, and irritate the conjunctiva, the treatment 
must be the same as for trichiasis. 
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Inversion of the Lids. Syn., Entropion, R. C. — Entropion maybe 
due to a contraction of the orbicular muscle alone ; or to a contraction 
of this muscle, the inversion being favored by atrophy of the cartilage, 
and a consequent rounding off of the inner tarsal margin, or by cica- 
trization and contraction of the tarsal margin and conjunctiva. 

When it is due to spasmodic contraction of the muscle, as may haj)- 
pen in any of those forms of ophthalmia which are accompanied with 
photophobia, no surgical interference is generally demanded. It has 
been suggested, however, that in certain very intractable cases it ma\ 
be proper to make the operation of canthoplasty ; dividing the external 
portion of the orbicularis by an incision, commencing at the external 
canthus and extending obliquely upwards and outwards, or downwards 
and outwards, according as it may be the upper or lower lid which is 
affected. The same result may be attained temporarily by strips of 
adhesive plaster, or by enclosing a fold of integument in serrated and 
flattened forceps constructed upon the self-sustaining principle of ser- 
res-Jines. 

Wlien entropion exists in some measure independent of the action of 
the muscle, as happens in the majority of cases, canthoplasty may be 
combined with excision of a portion of the palpebral integument, or 
excision alone may be practised ; but in order that excision may prove 
successful, it will be necessary to remove a large portion of the integ- 
- ument of the lid by double elliptical incisions. In the case of the 
upper lid the operation is as follows : First, an incision is made the 
entire length of the lid, and as close to the tarsal margin as possible 
without encroaching upon the cilia. Second, an incision, commencing 
and terminating with the first, is carried — in the centre of its line of 
elliptical curve — to within about one-half or one-quarter of an inch of 
the snpercilia. Third, the intercepted integument is seized with deli- 
cate mouse-tooth forceps and dissected from the orbicular muscle. The 
accidental removal of a few fibres of the orbicularis is of no conse- 
quence, yet with care it may be avoided. Fourth, the margins of the 
wound are closed from above downwards, by a number of fine silk 
sutures. In this part of the operation the surgeon will be aided by 
seizing the edges of the wound with mouse-tooth forceps, and pressing 
the point of the needle through the tissues into a piece of cork. 

When the operation is well made, the patient will not be able to 
close his lids completely ; but, such is the elasticity of these tissues, that 
in a few weeks they will close perfectly, even during sleep. It will now 
be observed that when the lids are open, no disfigurement of the upper 
lid will be apparent, and some degree of entropion will remain ; but on 
closing them, the upper lid will be found to have lost its natural rugs, 
being in a state of moderate tension, and the tarsal margin will be 
everted. I have made this operation many times, and never without 
affording permanent relief to my patients. 

The accompanying wood-cut illustrates the same operation made 
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Operation for Relief of Entropion of the Upper Lid. 



with the aid of a crutch-shaped forceps ; the sutures being introduced 
before the elliptical piece of integument is excised. Tliis method 
preferred by some surgeons; but the sutures are apt to be cut in 
makiu"- the incisions ; and it will oftener happen that an insufficient 
amount of integument is re- 
moved, than when the method 
just described is adopted. 

Invagination of the integu- 
ment by ligatures, recommended 
bv Pagenstecher, Gaillard, and 
others, is successful only so long 
as the inflainmatory adhesions 
remain. The principle is faulty, 
as it has again and again been 
proved to be, when applied, also, 
to the radical cure of hernia and 
of prolapsus uteri. 

Bowman's plan of subcutane- 
ous ligature of the orbicularis 
has not sufficient merit to entitle 

it to a description. Graefe's method of removing a triangular piece of 
integument, with its base resting upon the tarsal margin, and Busch's 
modification of the same, in selecting a point external to the outer can- 
thus for the operation, are worthy of trial in 
cases of entropion of the lower lid, but not of 
the upper. In both of these latter operations 
the wound is closed by sliding the integument 
from opposite sides and parallel to the tarsal 
margin, and securing it in place by sutures. 

Eversion of the Lids. Syn., Ectropion, 
R. C. — Eversion of the lids may be due to pare- 
sis, atrophy, or to unequal action of the orbi- 
cular muscle, to inflammatory softening and 
hypertrophy of the tarsal cartilages, to hyper- 
trophy and trachoma of the palpebral con- 
junctiva, to a shrivelling of the derma, to 
w^ounds, loss of tegumentary tissue, and to the cicatrices of burns, etc. 

When the eversion is moderate but persistent, it may be remedied by 
removing a triangular piece of integument beyond the outer canthns, 
the base of the triangle resting upon the upper and lower tarsal mar- 
gins, and then closing the wound by vertical sutures. 

Greater degrees of eversion of the lower lid will be relieved by a V" 
fihaped incision below the centre of the tarsus, the base being directed 
toward the tarsal margin ; and by sliding the intercepted triangle of 
inteo;ument upwards. To be effective the base should include a large 
portion of the lid, and the apex should be prolonged well down upon 
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the cheek. By closing the apex of the wound with horizontal sutnres 
the portion of integument which has been slid upwards will be prevent 
ed from descending again. 

Extreme eversion, such as often follows the cicatrization of bums, can 
only be remedied by transplantation of integument ; and the method 
which has, in my hands, proved most successful is transplantation from 
the integument of the temple and forehead ; a method which is equally 
applicable to eversion of the upper or lower lid. 

In making this latter operation several conditions are essential to 
success. First, the tarsal incision must extend beyond the limits of the 
eversion, and in most cases quite to the inner canthus ; second, it must 
be deep —in the case of the lower lid, to the bone ; third, the temporal 
flap must be considerably longer than the tarsal incision, round at the 
point, very broad at the base, and pretty thick ; fourth, it must not he 
in a state of tension when secured in place ; fifth, all of its margins 
must be made fast by fine sutures ; sixth, it must be pressed into its bed 
by moderate force. For the attainment of this latter end, a piece of 
sheet lint, covered with simple cerate, must be first laid upon the flap, 
and over this a large wad of cotton batting, the whole being secured by 
a roller. The elasticity of cotton batting insures against undue pres- 
sure and strangulation, while the pressure of the bandage secures appo- 
sition of the surfaces. The wound in the temple will take care of 
itself. In exceptional cases I have cut the pedicle of the flap after two 
or three weeks and returned a portion of it to the wound in the temple. 
The tarsal margin, even when greatly elongated by the traction of the 
cicatrix, will soon assume its normal position and length. 

Dieffenbach's method of sliding from the outer surface of the cheek 
demands the removal of the cicatricial tissue, and sometimes of sound 
tissue, and it is not so uniformly successful in its results ; but simpk 
incision and sliding of the integument probably never succeeds ; not 
even when the lids are made to adhere temporarily by anchyloblepha- 
ron, as some surgeons liave recommended. 

Anchyloblepharon— adhesion of the tarsal margins— when due to 
the formation of thin delicate bands, requires only their division ; but 
when the bands are strong and fleshy, after division the conjunctival 
membrane must be stitched to the integument, or the adhesion will be 
reproduced. In some cases it is necessary to enlarge the commissure 
(canthoplasty) before introducing the sutures. 

Symblepharon— adhesion of the lids to the ball— if only moderate 
should not be interfered with ; but when extensive, threatening the integ- 
rity, or greatly impairing the utility of the eye, the bands may be cut 
and the lids kept everted until cicatrization has taken place. Eversion 
of tlie lower lid cannot be maintained without previously enlarging the 
external commissure. Loosening the bands from the ball, and holding 
the flap against the palpebral surface by a suture thrust through the lid. 
may p')ssibly accomplish something. 
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Canthoplasty, if practised for the purpose of relieving the spasm of 
the orbicular muscle, will be made as directed when considering the 
treatment of entropion ; but if the purpose is to enlarge the commis- 
sure, as may become necessary in cases of anchyloblepharon, of blepha- 
I'ophimosis, or of blepharostenosis, the incision must be made horizon- 
tally, and the opposing edges of integument and mucous membrane 
require to be united by sutures, to prevent reunion. 

Blepharophimosis, is the name given by Ammon to congenita 
sliorteuing of the palpebral fissure ; while the term blepharostenosis 
is applied to the same condition when it occurs later in life. In either 
case there is usually an atrophy and shortening of the palpebral car- 
tilages in their transverse diameter. Canthoplasty is the only remedy. 

Diseases of the Lachr3rmal Sac and Canals. 

Dacryocistitis. — Inflammation of the lachrymal sac, when acute, is 
recognized by a tense, red, shining tumefaction situated at and below 
the inner canthus. Unless arrested, the inflammation ends speedily in 
suppuration and perforation of the walls, the pus, in most cases, making 
its way pretty directly to the surface through the integument. 

It should be treated by cool lotions, rest, and general antiphlogistics ; 
and as soon as pus has formed, the sac should be opened by introducing 
a knife about two lines internal to the commissure and on a level with 
the border of the lower lid, the point of the knife being directed down- 
wards and outwards. 

Some surgeons have recommended that, in order to prevent perfora- 
tion and the formation of a fistula, the lower canaliculus should be slit 
up at an early period of the formation of pus. 

Daeryoeisto-blennorrhcea, is a chronic form of inflammation per- 
taining to the lachrymal sac and its appendages, seen especially in 
scorbutic patients. It is characterized, eventually, by a circumscribed, 
colorless, and painless tumor in the situation of the lachrymal sac ; a 
result of thickening of the walls of the canal, and consequent obstruc- 
tion, with accumulation of tears, mucus, and pus. At first, and for 
some time, the sac may be emptied by pressure, the contents being 
evacuated through the puncta lachrymalia or nasal duct. When the 
obstruction has continued many months or years it generally results, 
like acute inflammation of the sac, in the formation of a fistulous 
opening. Lachrymal calculi (dracyolitlis) and polypi have occasionr 
ally been found in the sac. 

Chronic thickening of the lachrymal canals yields, in many cases, to 
well-directed constitutional remedies, among which improved nutrition, 
exposure to air and light, and tonics take the first rank. In this, as in 
all other chronic catarrhal affections, local measures and surgical expe- 
dients should be held second and subsidiary to general hygiene. In 
tlie event, however, of the failure of these latter measures, the next 
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most proper expedient is dilatation by bougies or probes. If a fistnlons 
i',a,nal exists, communicating with the sac, the instrument may at 
first be conveyed into the nasal duct through the fistulous orifice ; but 
as the constant introduction through this channel will prevent the 
closure of the fistula, after a time, the probes should be passed by the 
canaliculi. Bowman's graduated probes of malleable metal, of ivory or 
horn, are now much in use ; but Dr. Williams, of Boston, believes that 
he has improved these probes by diminishing their diameter near the 
bulbous extremity, which modification increases their adaptability to 
the tortuous canals through which they have to pass. 

The introduction of a probe demands great delicacy of manipulation. 
If the upper canaliculus is chosen, the lid is first drawn a little out- 
wards, when the point of the instrument is introduced into the pnnc- 
tum in a direction almost vertical ; it is then carried horizontally 
inwards and finally downwards into the sac. In order to pass from 
the sac through the nasal duct, the probe must be directed downwards 
with a slight inclination backwards and outwards. If the probe is 
nearly or quite inflexible, and the point has entered the inferior nares, 
the upper portion should rest lightly against the supra-orbital notch. 
Its presence in the nose may be demonstrated by exploration of the 
nares with a common probe. Most oculists to-day prefer to slit up the 
•canaliculus before introducing the probe ; which is done by introducing 
Weber's narrow probe-pointed knife into the punctum and extending 
the incision to the sac. 

At first the probe should be permitted to remain only a few seconds, 
and the smallest size should be chosen ; but as the tolerance of the canal 
increases it should be permitted to remain longer, and the size of the 
instrument should be increased. Some surgeons prefer catgut bougies, 
which can be permitted to remain longer ; and Dr. Williams has lately 
recommended leaden bougies on account of their greater flexibihty. 

Dupuytren's silver tubes, intended to be buried in the sac, and solid 
eilver styles introduced through fistulous or artificial openings on the 
surface of the integument, are now seldom or never employed. 
Frequent probing, with syringing, and the occasional introduction of a 
leaden style, or of a catgut bougie, which may be permitted to rest a 
few days in the direct opening made by incision of the canaliculus, con- 
stitute the chief surgical expedients of oculists to-day. Bougieism and 
catheterism from the nose, destruction of the sac, and removal of the 
lachrymal gland, are nearly obsolete practices. 

Diseases of the Conjunctiva. 

Inflammation of the Conjunctival Membrane. Syn., Inflam* 
matio Conjunctivae, R.o. 5 Ophthalmia. — The term "ophthalmia" 
properly comprehends all inflammatory affections of the eye, but it is 
seldom employed in this general sense, being restricted usually to 



DISEASES OF THE CONJUNCTIVA. 



547 



inflammations originating in, and mainly confined to the conjunctival 
membrane. 

Catarrhal Conjunctivitis. Syn., Ophthalmia cum Catarrho, R. o 

—Catari-hal conjunctivitis may exist upon that portion of the conjunc- 
tiva which lines the lids, and is then termed palpebral conjuncti- 
vitis or b epharitis ; it maybe limited to the ocular portion of the 
membrane, — ocular conjunctivitis; or it may invade both portions 
simultaneously or consecutively. 

Catarrhal conjunctivitis is characterized by vascularity of the mem- 
i^i-ane — and, in the case of ocular catarrhal conjunctivitis, the vascu- 
larity is most intense toward the outer and inner canthus — by a sensa- 
tion as if particles of sand were beneath the lids ; by heat, pain, intole- 
rance of light, lachrymation, secretion of mucus, and, in the higher 
grades of the inflammation, by secretion of pus. 

The treatment is first, general — a single brisk cathartic, low diet, and 
rest ; second, local — exclusion from light, air, and dust, the application 
of cool water lotions to the lids ; and, after a time, the use of mild 
astringent colly ria, such as sulphate of zinc, one-quarter of a grain to 
the ounce of water, or nitrate of silver, one-eighth of a grain to the 
ounce. 

Purulent Conjunctivitis. Syn., Ophthalmia Purulenta, R. C. 

—Like catarrhal conjunctivitis, this form of conjunctivitis may affect 
either portion of the conjunctival membrane primarily, but it is seldom 
if ever limited to one portion exclusively. Purulent conjunctivitis is 
characterized by more intense and rapid inflammation, and by an aggra- 
vation of all the phenomena nsually appertaining to the catarrhal form. 
The submucous tissue i?peedily becomes infiltrated and swollen, and 
uus is poured out in great abundance. Its active stage is usually short, 
but in the mean time it often happens that the cornea is penetrated, or 
rendered permanently opaque, and vision is impaired or lost entirely. 

Occasionally, no doubt, purulent conjunctivitis originates in the adult 
spontaneously, or from ordinary local irritations, but such examples 
are rare. In a vast majority of cases it is occasioned by inoculation, 
the matter being conveyed from some person suffering under purulent 
ophthalmia, or from the urethral or vaginal secretions in gonorrhoea ; oi- 
it has occurred, perhaps from vaginal secretions also, in children newly 
born. Surgeons have therefore usually mentioned only three forms of 
this malady, namely ; contagious or purulent ophthalmia, gonor- 
rhceal ophthalmia and ophthalmia neonatorum. The first of these, 
from the fact of its being endemic in Egypt, is known as Egyptian 
ophthalmia. The treatment of traumatic or accidental purulent oph- 
thalmia, and of Egyptian ophthalmia, is essentially tlie same as that 
which will presently be directed for gonorrhoeal oplithalmia. 

Gonorrhceal Ophthalmia. Syn., Ophthalmia Gonorrhoica, R. C. — 
Of all the forms of ophthalmia, that which is caused by the inoculation 
"f gonorrhoeal virus has generally proved the most violent, rapid, and 
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destructive ; and I do not think it is too much to say, that in a majoritj 
of these cases vision will be destroyed, no matter what plan of treat- 
ment is adopted. 

The remedies upon which I have been disposed to place the most 
reliance ai'e : first, one active cathartic, the chief value of which consists 
in its revellent effects ; second, moderate diet, exclusion from li^ht, rest 
in the half-recumbent position and with the head reclining upon the side 
opposite to the affected eye ; third, collyria of nitrate of silver of the 
strength of from one to two grains to the ounce of water, applied twice 
daily, and the application to the lids and forehead of thin muslin cloths 
moistened with tepid water in the intervals ; fourth, repeated and 
thorough cleansing of the eye with tepid water, but not with a syringe, 
which generally causes irritation more than commensurate with the 
good it accomplishes; fifth, scarification and cupping of rhe temples; 
sixth, one or two free incisions of such portions of the intensely swollen 
conjunctival surface as can be easily reached. Great care must be 
taken to protect the opposite eye from inoculation, and to prevent the 
conveyance of the virus to the eyes of the attendants. 

Ophthalmia of Newly Born Children. Syn., Ophthalmia In- 
fantium Purulenta, R.C. ; Ophthalmia Neonatorum ; appears usnally 
within from two to three weeks after birth, and often much sooner. 

The causes of this affection have been much discussed, and from all 
that has been observed it must be concluded that it originates from 
various sources, as for example the inoculation of vaginal secretions, 
such as leucorrhoea, menstrual fluids, etc. ; from rude wasnmg with 
soaps, cloths, and sponges in the hands of the nurse ; from exposure of 
the eyes to strong light, and from colds. Over-crowding, imperfect 
ventilation, and the strumous diathesis, are also active predispnsing 
causes. Conveyance of the virus from one child to another, and from 
one eye to the other, must also be enumerated among the speciiic causes. 

Although this affection is usually classed as purulent, yet there are 
many cases in which the inflammation is mild, transient, and more 
properly catarrhal. Such, however, is the laxity of the infantile textures, 
that effusions occur speedil}^ in nearly all cases, and even in mild cases 
there is great swelling of the lids and of the subconjunctival structures. 

Cleanliness, good nourishment, the application of muslin cloth;* 
moistened with tepid water, and mild astringent collyria, have never 
failed, in my experience, to bring the inflammation to a close within 
from one to three or four weeks, and without any permanent impair- 
ment of vision. Simple rose-water is often sufficiently active, or witli 
the addition of one grain of the sulphate of zinc to three or four ounces 
of tlie water. Nitrate of silver is an agent of too much energy to be 
employed upon tissues so young and delicate, and I have more than 
once seen the eye destroyed by its use in these cases. 

Membranous Conjunctivitis seldom appears as a primary affec- 
tion, but in the majority of cases as an episode to catarrhal or purulent 
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conjunctivitis, or as the transition stage merging into diphtheritic con- 
junctivitis. As its name implies, it is characterized by the deposit ut 
more or less fibrinous material upon the surface of the C(jnjiuicti\ii, 
wliich, however, usually falls off in shreds or in masses. The mem- 
Itraue rarely if ever extends over the cornea, so that tlie cornea appears 
depressed, constituting a variety of chemosis ; a term generally em- 
ployed, however, to denote an elevation of the sclerotic conjunctiva, 
(chiefly as a consequence of eft'usions of serum, while the corneal con- 
junctiva preserves its natural level. By some writers the term chemosis 
lias been employed to designate a considerable swelling or elevation 
of any portion of the conjunctiva, including the palpebral conjunctiva, 
and which is the result of inflammatory effusions. 

No new and special indications of treatment are presented in these 
cases, except that the occurrence of adhesions is to be prevented, and 
the shreds of membrane are to be carefully removed as they become 
loosened. It may be proper, however, to observe, that in the oedematous 
variety of chemosis it is prudent, sometimes, to incise the conjunctiva 
to prevent strangulation of the cornea, but this practice is not recom- 
mended in membranous chemosis. 

Diphtheritic Conjunctivitis, like the preceding variety, may 
interchange with catarrhal or puruleiit ophthalmia, or it may occur as 
an original affection. It has many points in common with membranous 
conjunctivitis, but it is more destructive, and the false membrane 
usually deliquesces, and does not fall off in patches. In common with 
all the other severe forms of conjunctivitis, it is contagious. 

The local treatment is essentially the same as in other forms of 
ophthalmia ; but no highly astringent or caustic applications are ever 
proper. In relation to the constitutional treatment, it must be remem- 
bered that diphtheritic neoplasms always imply blood-poisoning, or at 
least a condition of the system closely allied to that induced by blood- 
poisoning, and nothing else than a sustaining plan can prove useful. 

Granular Conjunctivitis. Syn., Trachoma, can scarcely be re- 
garded as a distinct variety of conjunctivitis, being almost always a 
result or concomitant of some one of the catarrhal or purulent varieties 
already described. It consists essentially in hypertrophy of the p)apill8e 
of the palpebral conjunctiva, and in the formation of additional vascular 
excrescences, giving to the inner surface of the lids at first a velvety, 
and subsequently a rugose, seamed, and warty appearance. 

The general treatment will be indicated by the condition of the 
patient. In most cases these patients are pale and anaemic. The best 
local application is sulphate of copper, applied by passing the solid 
stick across the granulations, and then immediately bathing the sur- 
face, before the lid is allowed to resume its position, with a little 
sweet oil. 

Phlyctenular Conjunctivitis. Syn., Herpes of the Conjunctiva. 

This affection is characterized by small serous vesicles which arise 
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from minute points of inflammation in the structure of the conjunc 
tiva, ending, usually, in rupture and the formation of small superficial 
ulcers. The phlyctenulse occur most frequently over the cornea, near 
its outer margin, but they are often seen in the sclerotic conjunc- 
tiva, and not unfrequently upon other portions of the conjunctival 
surface. 

The affection has seemed to the author almost peculiar to strumous 
bed-ridden, feeble and anaemic patients. The existence of the vesicles is 
generally brief, usually not longer than six or eight days, aud when 
they occur over the cornea they render the conjunctiva slightly nebulous. 
The treatment should be directed primarily to the improvement of the 
general health. One or two applications of a solution of nitrate of 
silver — one grain to the ounce of water — will often disperse them, at 
least temporarily. 

Xerophthalmia. Syn., Xerosis of the Conjunctiva. — As a con- 
sequence of some of the various forms of conjunctivitis enumerated, 
or from other causes, the conjunctiva occasionally undergoes a peculiar 
tendinous or cicatricial degeneration and shrinkage ; losing its trans- 
parency, becoming thickened, tense, dry, and white or straw-colored. 
As the contraction of the conjunctiva progresses, also, the semilunar 
folds become obliterated and the lids restricted in their motions. 

This condition is incurable, but the sense of discomfort it occasions 
may be alleviated by frequent pencilling with glycerine. 

Palling of the Upper Lid. Syn., Ptosis. 

The upper lids are sometimes observed to droop or fall, constituting 
the condition called ptosis. This affection occurs ; first, as a congenital 
affection, of which I hav^e seen several examples, and in one it was he- 
reditary ; second, as a result of paresis, or of paralysis ; third, in conse- 
quence of the presence of granulations and tumefaction of the upper 
lids ; fourth, as a result of inflammation which has terminated, but 
which has left a temporary or permanent anchylosis, atrophy, or degen- 
eration of the levator palpebrse. 

In the two last forms of this affection something may be hoped from 
lapse of time and from therapeutical treatment, but in congenital aud 
paralytic ptosis, nothing but a surgical operation can afford relief. I 
would, however, never advise an operation where the lid can be volun- 
tarily lifted a line or two above the equator of the eye, since the 
operation itself seldom accomplishes more than this without causing 
lagophthalmos, a permanent inability to close the lids. 

The operation usually made for the relief of ptosis consists in the 
removal of a large portion, probably three-fourths, of the integument 
of the upper lid, by double elliptical incisions ; in short, it is the same 
operation as that already described for entropion of the upper Ud. 
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Strabismus, R. C. Syn., Cross-Eye; Squint-Eye. 

Definition and Varieties. — Strabismus is a loss of parallelism in 
the axes of the two eyes, or, more properly speaking, a loss of corre- 
spondence in the visual axes. It is occasionally congenital, but in a 
large majority of cases it is acquired. In an analysis of sixty-one 
cases upon which I had myself operated prior to 1845, four were be- 
lieved to be congenital.' The eye may be fixed immovably in its ab- 
normal position, or it may have a limited range of motion. The one 
is called immobilis or luscitas, and the latter mobilis. 

It is convenient, also, to divide strabismus, according to the degree 
of deviation, into the first, second, and third degrees, allowing 15° of 
the circle to each degree of deviation. The muscles of one eye may 
be affected, or of both, or they may be affected alternately. Strabismus 
may be occasional, intermittent, periodical, or permanent. In most 
cases the strabismic eye is turned inwards, constituting strabismus 
internus, or convergens. The other varieties, depending upon the 
direction of the deviation, occur in the following order of frequency ; 
divergeus, attollens, depressens, obliquens. Of the oblique forms, up- 
wards and inwards is the most frequent. 

Rules governing Operations. — The following circumstances and 
conditions contraiudicate an operation: — First, when the strabismus is 
recent, occasional, periodic, or at one time convergent and at another 
divergent ; when the eye is turned less than the fii-st degree. In either 
of the above cases section of the muscle is likely to cause an opposite 
deviation ; — Second, when there is complete paralysis of a muscle — a 
fact which may be determined by the history and concurrent symp- 
toms, and by directing the patient, having his sound eye closed, to 
turn the eye out, which he will be unable to comply with ; nor, in 
making the effort, will he experience any sensation as of strain or 
resistance at the inner canthus ; — Third, when strabismus is due to exten- 
sive lesions and consequent adhesions — I have found that in such cases 
the dissections have to be extensive, and that the chance of failure, 
from the general impossibility of cutting every small band, is very 
great, while the deformity left by the incision is greater than that 
caused by the strabismus : — Fourth, when caused by opacity of some por- 
tion of the cornea a correction of the deviation would impair vision ; — 
Fifth, if the eye is turned decidedly in either of the diagonals, I have 
never seen an operation restoi-e perfectly the visual axes ; — Sixth, ^vhen 
the eyes are naturally very prominent — since in these cases the slightest 
recession of the conjunctival fold, and advance of the ball in conse- 
quence of the section of the muscle, gives to the eye a staring look. 
We have seen many " wall eyes " caused by strabotomy, in such cases aa 

' Monograph on Strabismus, by the author, 1845. 



552 



OPEEATION OF STRABOTOMT. 



these, which were ugly deformities as compared with the previons 
ptrabismns ; — Seventh, if the patient is younger than ten years — because 
in not a few of these cases the strabismus disappears spontaneoisly ; 
and because experience shows that operations in childhood are more 
apt to be followed by recurrence ; — Eighth, if the patient is over fifty— 
since, at this period of life, it is only as a means of restoring harraonv 
to the features, and not as a means of improving vision, that we usually 
operate. Moreover, when the strabismus has existed from infancy to 
old age, the power of the elongated muscle to rectify the deviation, 
when its antagonist is cut, is, in most cases, almost or completely lost. 

Operation of Strabotomy . — As a rule I have not thought it neces- 
sary to place the patient under the influence of an anaesthetic in making 
the operation of strabotomy. The instruments required are a pair of 
probe-pointed scissors ; delicate mouse-tooth forceps ; and a firm hook 
sustained by a handle, its point being probed, but sufliciently flattened 
that it may pass readily under the tendon. 

The patient, if not anaesthetized, should be seated facing a good 
light, on a chair of such height that the eyes shall come opposite the 
eyes of the operator. An assistant, standing behind the patient, steadies 
the head, and elevates with his fingers the upper lid ; while the opera- 
tor, seated in front, takes, in all cases, the forceps in his left hand, the 
scissors in his right, with the little finger of his left hand resting upon 
the lower lid, and, at the same time depressing it, directs the patient, in 
a case of convergent strabismus, to look steadily outwards: at this 
moment the surgeon seizes the conjunctiva, about three or four fines 
from the margin of the cornea, and one Une below the horizontal axis 
of the eye, and with the scissors divides it in a perpendicular direction. 
The probe-pointed hook is now carried beneath the tendon, and its 
handle depressed across the bridge of the nose, in order that its point 
may emerge easily from between the lids. With the scissors, the 
tendon is at once severed — in case we are operating for a strabismus of 
the first or second degree— on that side of the hook whicih is nearest the 
attachment of the tendon ; but, in case of a strabismus of a second or 
third degree, the muscle itself must be divided, the scissors being 
applied on the side of the hook in the direction of the origin of the 
muscle. If now the eye does not, after a moment of rest, resume its 
normal position, and it is certain that the entire tendon or muscle 
]s divided, the capsule of Tenon must be cut upwards and downwards 
freely by the scissors introduced beneath the conjunctiva. 

However much others may choose to complicate this operation, by 
assiutants, specula, hooks, tenacula, knives, etc., I have always found 
the uboye-described simple method the most convenient and adequate. 

li , within a few minutes at most, the eye does not become straight, I 
<;aiinot agree with some surgeons in saying, that there is much proba- 
j)ility that it will be restored after the lapse of a longer time. There 
Jias been a slight subsequent impro\ ement in a small proportion of 
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cases under my observation, but such examples are rare. Nevertheless, 
if there is any considerable change in the position of the eye, although 
the parallelism of the two eyes may not be complete, it is not advisable 
to proceed at once to cut the tendon of the opposite eye, since by so 
doing there is much danger of causing a divergence. Tenotomy upon 
the opposite eye, under these circumstances, should be reserved for 
consideration at a later period. The expedient suggested by Graefe, of 
seizing the divided tendon with a ligature and securing it over the 
opposite angle of the eye, is said to have succeeded in similar cases, 
hut I have not tried it. It has appeared to me best always to desist at 
this point. Yertigo following the operation is usually of short duration. 
Double vision may, however, continue many days or even weeks. 

The subsequent management is very simple. A few days' detention 
within doors may or may not be necessary ; possibly cool water lotions 
will be required. Experience also has taught us that both eyes should 
in general be permitted to remain open after the operation ; but that, 
if either eye is closed, it should be the sound eye, while the patient 
practises turning the sti-abismic eye outwards. When the eye operated 
upon is closed it is in more danger of turning in and of becoming again 
strabismic. If, after an operation, strabismus is reproduced, it is gene- 
rally between the second and third weeks, during the period when 
adhesion and cicatrization are being consummated. 

After the lapse of a few days, a small fungous granulation often 
appeal's at the seat of the wound, which soon attains the size of a pea. 
It may be removed with the scissors, or, if permitted to remain, it will 
either retire spontaneously, or eventually become constricted at its base, 
assuming the form of a small, pediculated polypus, and then fall off 
epontaneously. 

Foreign Bodies in the Eyes. 

Spicula of iron, and other sharp and minute bodies, embedded in the 
conjunctiva, will generally loosen and detach themselves within two 
or three days ; but they ought to be removed earlier, if practicable, 
with the point of a cataract needle. They are more often found over 
the cornea than elsewhere, but, if situated deeper within the folds of the 
lids, they may be discovered by everting or simply lifting the lids. 
When cinders or scales of iron have become thus lodged, even for a 
i^hort time, a brown stain is usually left after their removal, which gen- 
erally disappears as the wound cicatrizes. 

In case the foreign body has perforated the cornea, and is within sight, 
no time ought to be lost in its removal. The pupil having been well 
opened by atropine, the patient should be anaesthetized and a sufficient 
corneal section made to enable the operator to seize and extract the body 
hy the aid of delicate forceps. If permitted to remain, the destruction 
•f the eye is almost inevitable. If it has penetrated the lens, the lens 
should be extracted. 
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Pterygium. Syn., Unguis, R. C. 



A pterygium consists in an enlargement and multiplication of tlie 
conjunctival vessels, with hypertrophy of the adjacent conjunctival and 
subconjunctival tissues. Its usual form is that of an isosceles triaii-rle 
with its apex at, or in the direction of the centi-e of the cornea aid' 
its base at the inner canthus. More rarely it is seen at the ontei' 
canthus, or at other points of the circumference of the eye. It is some- 
times a sequela of conjunctival inliammations, of herpes, and of iilcei-s 
but in many examples no special provocation can be assigned. Ik 
progress is usually very slow, but uninterrupted, until it reaches the 
centre of the cornea. It may o(tcur in both eyes simultaneously, but in 
general the progress of the two pterygia is unequal. 

When a pterygium has made but little progress, its further growth is 
sc^metimes arrested by the application of astringent collyria. In a few 
cases a permanent cure may be effected by these agents, but pterygia 
are seldom radically cured except by thorough excision. 

Operation.— The 
^ operation of excision 

consists in seizing the 
growth near its apex 
with a pair of deli 
cate mouse-tooth for- 
ceps, and, with the 
scissors, dissecting it 
back nearly to its base. 
About one-half of the 
apex should then be 
excised, and the re- 
mainder of the flap 
allowed to fall back 
toward the canthus. 
Much of the success 
of the operation will 
depend upon the care 

\yhich is employed to include all of the vascular and hypertrophied 
tissues in the dissection. ^Yhen the wound remaining after excision is 
large, it is advisable to detach the ocular conjunctiva from the 
sclerotica to a sufficient extent to enable the surgeon to draw the 
margins of the incision easily together, and then unite them with 
dehcate sutures. In some cases it may be necessary, in order to 
accomplish this, to incise the conjunctiva near the palpebral fold, at a 
right angle with the original incision. A few operators prefer to close 
the wound made by the operation, with sutures, in all cases. 

Strangulating a pterygium by ligatures, recommended by Szokalski, 
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o£Fei-s no advantages over excision. Destruction by caustics is painful, 
tedious, and apt to be followed by ugly cicatrices. The pterygium is 
also more liable to return after its destruction by caustics than after 
excision. 



Diseases of the Cornea. 

Keratitis, R. O. ; Corneitis. — Inflammation of the cornea may be 
acute or chronic. Acute keratitis, of the more intense forms, sometimes 
results in extensive ulceration, or in sloughing of the cornea. 

In most cases this affection is presented in a chronic form, and is 
then characterized by the formation of one or more minute ulcers, with 
nebulous zones; and usually a few straggling conjunctival vessels are 
seen scattered upon the surface, leading especially in the direction 
of the ulcer. The sclerotic vessels are also, in most cases, sufliciently 
involved to render them visible just beyond the margins of the cornea. 
As the inflammation progresses, the deposits of lymph between the 
layers of the cornea increase, and vision becomes greatly obscured. In 
exceptional cases the cornea is completely perforated by the ulceration ; 
ur pus is formed between its laminae, and extravasated into the 
anterior chamber, or perhaps upon the outer surface. Yery chronic 
keratitis usually results in increased convexity or actual conicity of the 
cornea. 

Treatment. — In the vast majority of these cases the patients require 
tonics and nutrients. As local applications, weak solutions of sulphate 
of zinc are generally useful — one to three grains to the ounce. None 
of the salts of lead should be employed here, or in any case attended 
with ulceration over the cornea, since they are apt to leave a permanent 
stain. 

Opacity of the Cornea. Syn., Cornea Opaca, R. O. — Nebula, is 
the term applied to a diffuse and moderate opacity of the eye, conse- 
quent, generally, upon inflammation of the conjunctiva or cornea, and 
due to fibrinous deposits. It disappears in most cases slowly, after the 
complete subsidence of the inflammation. When the opacity from the 
same cause is more considerable it is termed albugo. This latter is 
more apt to be permanent; but time and the judicious use of stimulat- 
mg collyria will sometimes effect a cure. Leucoma, is a corneal and 
conjunctival cicatrix, the result of a loss of substance, and is not ame- 
nable to treatment, although the limits of the opacity may become nar- 
rowed by the lapse of time. 

Arcus Senilis, R. C. — As age advances, the outer circumference of 
the cornea usually becomes opaque, in consequence of a fatty degen- 
eration of the corneal tissue ; but this condition has no special signifi- 
cance as indicating a similar degeneration of the heart, as some have 
imagined. It seldom progresses so as to interfere with vision, and 
demands no treatment. Occasionally, the arcus senilis is seen in young 
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persons, just as the hair is now and then observed to become white in 
early life. 

Conical Cornea. Syn., Cornea Acuminata, r. c. ; Keratoconus. 

As a sequela of chronic keratitis, but quite as often wholly inde- 
pendent of any foi-m of inflammatory affection, the cornea occabionaily 
assumes a conical form. In most of these examples the patients are 
voung and anaemic, or below the standard of complete health. The 
diauge in form is usually very gradual, and is coincident, sometimes, 
with "a loss of its natural transparency, and with a diniiuutiou in thick- 
ness. The opacity, when present, commencing at the margins, gradually 
spreads like a thin veil over the entire surface ; the cornea becomes 
especially thin at its centre, but it seldom gives way completely ; the 
iris is tremulous and unusually dilated. This malady generally appears 
in both eyes, either simultaneously or consecutively. 

Treatment. — In addition to constitutional treatment, which must 
be tonic and nutritious, the patient should not be permitted to overtask 
his eyes. Concave glasses afford relief to vision when the conicity is 
moderate, and in the later stages vision may be improved by the use of 
disks of Buffalo horn, perforated by narrow slits, by which, virtually, the 
size of the pupil is diminished. Bowman suggested fixing the pupil and 
diminishing its size, by perforating the cornea and securing anterior syne- 
chia ; but this operation has lately fallen into disfavor, in consequence 
of the frequency with which irido-cyclitis has resulted ; and ophthalnu)- 
logists are just now experimenting with a method proposed by Graefe. 
The apex of the cornea is carefully sliced off, and the resulting ulcer is 
touched occasionally with nitrate of silver in substance. After a time 
the ulcer is permitted to heal, when the cornea flattens, leaving a small 

central opacity. Subsequent- 
ly more complete \ ision is re- 
stored by iridectomy perform- 
ed at the margin of the cornea. 

If the protrusion seems to 
threaten a rupture, the tension 
may be relieved temporarily 
by puncturing with a cataract 
needle at some point of the 
margin of the cornea. 

Staphyloma Corneae. 
Syn,, Uva Corneae, R. 0.— hi 
consequence of complete per- 
foration of the cornea from 
ulceration, and the subsequent 
Excision of staphyloma come«. ^^capc of the aqueous humor, 

the iris may fall forwards, and, 
by attaching itself to the margins of the opening, repair the corneal 
breach and prevent the further escape of the intraocular fluids. New 
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deposits will now occur upon the outer surface of the exposed iris, con- 
stituting a tolerably dense cicatricial tissue, but not sufficiently firm 
to prevent protrusion in consequence of the pressure of the fluids, aided 
l)y the action of the ocular muscles. There will result a somewhat 
irregular protrusion, of a bluish color, called staphyloma, from its sup- 
posed reseuiblunce to a bunch of grapes. 

Treatment. — When a staphyloma attains such size as to interfere 
with the movement of the lids it must be excised, sometimes M'ith a 
portion of the sound cornea. The wound in the cornea subsequently 
(doses, and, if the lens and vitreous humor have not been disturbed, a 
very good stump is left for the support of an artificial eye. 

Staphyloma Scleroticse. Syn., Uva Scleroticae, R. O. Sclero-choroidal Staphy- 
loma. 

When the anterior portion of the sclerotic coat is the seat of this 
affection, it is recognized by one or more protrusions a little beyond 
the outer margins of the cornea, of a bluish-black color, resembling 
in some cases melanotic tumors, but easily distinguished by their reced- 
ing inider pressure. The color is due to the pigment of the choroid 
or ciliary body, which becomes visible through the attenuated walls of 
the tunica sclerotica. 

When such protrusions prevent the closure of the lids it may become 
necessary to remove the 
entire cornea, with a 
small portion of the tu- 
nica sclerotica. Mr. 
Critcliett, in performing 
this operation, introdu- 
(les four or five sutures, 
just posterior to the cili- 
ary region, by transfix- 
ing the eye from above 
'downwards before prac- 
tising excision, in order 
that by the prompt clo- 
i^ure of the wound he 
may avoid, in some mea- 
•^nre, the danger of an 
escape of the lens and 
vitreous humor. 

We have given tem- 
porary relief in these 
(iases hy occasional tap- 
I'ing. Excision of the eye may be required; but this alternative should 
he avoided if possible, on account of the inadequate support which an 
empty socket gives to an artificial eye. 
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Recent investigations with the aid of the ophthahnoscope have shown 
that sclerotic staphyloma is not unfrequent in the region of the optic 
nerve, and that it is a frequent accompaniment of myopia. 

Occasionally, also, we meet with examples of a pretty general dip. 
tention and attenuation of the sclerotic coat, but which condition is not 
incompatible with a tolerably fair amount of vision. I have seen this 
" total staphyloma " continuing many years in both eyes witliout rmi(;h 
loss oi sight. 

Total staphyloma is incurable, if we understand by a cure, a restora- 
tion of the eye to its normal size and form ; and there is nothing but 
improvement of the general health which is able to delay or to arrest 
its further progress. 

Diseases of the Iris. 



Inflammation of the Iris. Syn., Iritis, R. o. — Inflammation of the 

iris may be recognized by the sluggishness and irregular contraction 
of the pupil ; by the dull, lack-lustre appearance of the iris, and by 
certain changes in color ; occasionally a single vessel may be seen, or 
minute pouits of lymph upon its surface, and especially on its free 
margin; by the pericorneal zone of vascularity, the sclerotic and 
ciliary arteries being congested and presenting, to the naked eye, an 
appearance as if the sclerotic were pencilled with a delicate lake or rose- 
colored paint ; but under the glass this color is seen to be due to the 
small, straight, converging arteries of the tunica sclerotica, over which 
the darker, larger, and more tortuous vessels of the conjunctiva may be 
distinctly seen. There is also, usually, deep, tensive pain, moderate 
photophobia, and lachrymation, with impaired sight. 

Various forms of iritis have been mentioned by writers, such as 
serous and parenchymatous, a classification based upon the structure 
involved ; also idiopathic, traumatic, strumous, syphilitic and rheuma- 
tic. 

A very large proportion of cases of iritis terminate spontaneously, 
or, under suitable hygienic management, in from two to four weeks, 
leaving no results except a remarkable tendency to relapse. In the 
exceptional cases, when the disease is unusually active, and considerable 
effusions of lymph have taken place, the prognosis is not so favorable ; 
the iris becoming permanently anchylosed by adhesion of its muscular 
fibres, or by adhesion to the capsule of the lens, constituting synechia 
posterior, or by adhesion of the opposing free margins, constituting 
atresia pupillaris. 

Treatment. — Mercury is no longer considered essential, or, indeed, 
useful in this affection, except in purely syphilitic cases ; and even in 
these examples it is by no means certain that mercury is indispensable. 
It is of first importance, however, to give attention to the general 
iiealth, and to correct the constitutional dyscrasy upon which the exist- 
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ence of the disease nsimllj depends. Second, the pupil must be kept 
well dilated, to prevent, as far as possible, those disasters which have 
been mentioned above as occasionally resulting from the effusions of 
Ivmph. In order to accomplish this latter purpose, we ordinarily em- 
ploy atropine, in the proportions of one-eighth of a grain to the drachm 
of water, of which a drop may be placed between the lids six to twelve 
times daily. If necessary, the strength of the solution may be increased 
to the half of a grain, or to one grain to the drachm. To Dr. Williams, 
of Boston, the profession is especially indebted for this simple and 
improved method of treating iritis.' In exceptional cases, leeches, ca- 
thartics, and opiates may be demanded ; but the iodide of potassium, 
quinine, and other tonics are more often indicated. 

Iridectomy. Syn., Irideetomia, R. O. — The operation of iridec- 
tomy is practised for a variety of lesions and ocular disturbances : as 
for example, in cases of atresia 
pupillaris, or occlusion of the pu- 
pil, termed also synezisis pupillse, 
or of myosis — a partial closure of 
the pupil ; in glaucoma and staphy- 
loma; in opacities of the cornea; 
in partial opacities of the lens 
or of its capsule ; in dislocations 
of the lens, etc., etc. ; but most 
often iridectomy is practised for 
the relief of complete occlusion of 
the pupil. 

The method of operating recom- 
mended by Beer continues to be 
regarded as the most simple, safe, 
and as furnishing the best aver- 
age results. Beer's operation is as follows:— An opening is made 
througli the cornea— in most cases near its outer margin, or through 
the tunica sclerotica in front of the iris— of two or three lines in length, 

and, if the iris does not escape sponta- 
neously with the aqueous humor, a del- 
icate pair of forceps or an iris hook is 
introduced, the iris seized, brought out, 
and excised by scissors. 

In some cases of complete occlusion 
of the pupil, and especially when there 
is no lens in situ, a very satisfactory re- 
indectomy through the Sclerotica. Wells.' ^^^^ may bc obtained by simply dividing 

the converging muscular fibres of the 
"■18 by a cataract needle or narrow iris-knife. If the wound in the iris 



' IHseasea of the Eye, by Henry W. WiUiams, Boston, Mass., 1867. 
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Iridectomy through the Cornea. 
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Fig. 289. 




Iridectomy by Inci 
sion. 



Fig. 290. 




Canula Forceps. Wells. 



does not open snfRciently, it may be enlarged by seizing its margin with 
a Tyrrell's hook, drawing it out of the corneal wound 
and excising a portion. 

Iridodesis. Syn., Iridesis. — Displacement or elonoa 
tion of the pupil, in one direction or another, is occasion 
ally substituted for iridectomy in cases of conical 
cornea, partial opacity of the cornea or lens, displace- 
ment of the lens, and congenital cataract. In order 
that it may be applicable, the pupillary margin must 
not be adherent, or its adhesions must first be broken up, 
The operation of iridesis is made by introducing a narrow knife 
through the cornea, seizing the iris with a hook, or the cannla foi-cej»s, 

withdrawing it through the 
external wound, and straii 
gulating it with a ligature. 

Iridenkleisis differs from 
iridesis only in that the in- 
cision is made through the 
sclerotica instead of the cor- 
nea, and in that no ligature 
is employed for the strangulation of the iris ; the surgeon trusthig to the 
smallness of the orifice, and the adjustment of the protruding iris, to 
insure its retention and strangulation. 

Corelysis. — Detachment of the pupillary margin of the iris from 
the anterior capsule of the lens is also, in some cases, a proper substitute 
for iridectomy. The pupil being already well under the influence of 
atropine, or of some other mydriatic, an incision is made in the cornea 
with a narrow knife or cataract needle, through which a small spatula 
hook is at once introduced, carried beneath the iris, and the adhesions 
gently broken. Or, with greater assurance of success, and more safely, 
perhaps, we may substitute the operation of Passavant, which consists 
in seizing and detaching the iris with a fine pair of forceps, 

Iridodialysis.— The formation of an artificial pupil, by detachment 
of the iris at its ciliary margin, is especially adapted to exainplee of gen- 
eral opacity of the cornea, but in. which a small portion near the 
ciliary margin remains transparent. The incision is made through the 
opaque cornea, but near that portion which is transparent ; with a h(X)k 
or pair of forceps the iris is then detached at its ciliary margin, drawn 
out and cut off. 



Diseases of the Choroid. 

Inflammation of the Choroid. Syn., Choroiditis, R. C— Inflam- 
mation of the choroid coat, resulting in serous, pigmentary, and plastic 
exudations, especially between this membrane and the retina, can be 
detected only by the oi)hthalmoscope. It is believed that congestions aud 
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inflammations of this membrane cause many serious intra-ocular lesions. 
The whole subject is, however, too little undei-stood at the present mo- 
ment to authorize its further consideration in a general treatise. 

Apoplexia Choroidea, R. O. — Effusion of blood from the choroidal 
vessels occurs in consequence of sudden lesion, the extravasation appear- 
ing between the choroid and retina, and separating these two mem- 
branes to a greater or less extent. Its existence is determined by the 
ophthalmoscope. When the quantity of blood effused is small it may b ' 
absorbed and vision completely restored. 

The treatment demands rest, and such general measures as the con 
dition of the system may indicate. 

Diseases of the Retina. 

Inflammation of the Retina. Syn., Inflammatio Retinae, R. o. 
Retinitis. — Acute, uncomplicated, idiopathic retinitis is exceedingly 
rare ; since the introduction of the ophthalmoscope, however, it is pretty 
often recognized in a passive form, accompanied with exudations. In- 
tolerance of light is often a prominent subjective symptom of thiv 
affection, but its absence or presence is by no means diagnostic. 

Rest and occlusion of light are the most important therapeutic mea- 
sures; to which may properly be added, in some cases, low diet, cathar- 
tics, cupping, and blood-letting. 

Apoplexia Retinae. — Apoplexy of the retina is of rare occurrence. 
The prognosis will vary according to the extent of the extravasations, 
and according as it is dependent upon permanent lesions of the heart or 
of other organs. The most unfavorable cases are those in which the 
extravasations are scattered in small masses over the entire surface of 
the retina, as in certain examples of cerebral affections. This condition 
has been termed retinitis apoplexia. 

In Bright's disease of the kidneys, similar disseminated extravasations 
are often seen in connection with a radiated, whitish appearance of the 
retina, indicating the progress of certain morbid changes in its structure. 
These appearances have also been observed in the retina of persons la- 
boring under secondary and tertiary syphilis. 

Amaurosis, R. c. ; Syn., Gutta Serena. — The term amaurosis has 
been usually employed to indicate loss of vision, due to certain morbid 
conditions of the retina, optic nerve, or brain. Stellwag restricts the 
use of the term to that total loss of vision in which light cannot be 
distinguished from darkness ; and "Wells suggests that it would be better 
to confine it to primary atrophy and degeneration of the optic nerve. 
All other forms and degrees of impaired vision, depending upon dis- 
turbance of the optic nervous apparatus, will then be designated 
(tmUyopia. The advance of ophthalmic surgery, no doubt, demands 
precision in the use of terms, but inasmuch as both of these terms ex- 
press a symptom and not a pathological condition, nothing is gained by 
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the substitution. It is just as exact to speak of partial and complete 
amaurosis as to indicate these degrees by the terms amblyopia and 
amaurosis. Moreover, if " amaurosis " is hereafter to imply a specific 
pathological condition, it is certain this condition must exist in varying 
degrees, and it is inconsistent with the usual plan of nomenclature to 
change the name where the character of tlie lesions remains the same. 

Amaurosis may be caused by tJae retrogressive changes in the nervous 
apparatus incident to age, by tumors and other lesions of the brain, by 
congestion of the retinal vessels, embolism of the central artery of the 
retina, extravasations of blood upon the optic nerve, inflammatory effu- 
sions ; by anaemia, by pregnancy, Bright's disease, tobacco, opium, and 
various forms of blood-poisoning. There are many other causes which 
are known to produce amaurosis, either directly, or as the results of 
sympathy with remote organs. 

The amaurosis of old age, which is the most characteristic form, 
usually commences with slight obscurity of vision, and the appearance 
of floating motes — musccB volitantes / and when it is nearly or quite 
complete the retina is insensible to light ; the lids are usually wide 
open or staring, and the eyes have a vacant, wandering expression. 

Treatment. — The causes of amaurosis are so numerous and opposite 
in their characters, that it is impossible to indicate the appropriate 
treatment further than to say, that, the cause being ascertained, it should, 
if possible, be removed. If the amaurosis depends upon congestions 
which are still present, measures must be adopted to unload the vessels ; 
if upon anaemia, nutrients and tonics are required. 

It may be observed, however, that, whatever may have been the cause, 
its removal does not always, nor even generally, restore the visual 
function ; certain organic changes having resulted from simple disuse, 
or from the immediate operation of the primary cause, which disable 
the apparatus permanently, in a large majority of cases. To overcome 
these later and secondary conditions, electricity, strychnine, and other 
remedies of this class, can alone offer any hope of success. 

Glaucoma, R. C. 

According to Donders, glaucoma may be properly divided into two 
varieties, namely, glaucoma simj)lex, and glaucoma cum ophthalmia. 

Glaucoma Simplex is more common in women than in men, and 
occurs generally after the fortieth year of life. Among the earliest 
symptoms are presbyopia, dimness of vision, an iridescent halo seen 
about the light of a candle, and a sluggish pupil. Increased tension of 
the eyeball is an early symptom, but it is apt to escape notice until a 
later period, when, to slight pressure with the finger, the ball feels 
remarkably tense and hard. In confirmed glaucoma simplex there is 
also limitation of the field of vision and deficiency in direct vision. 
The characteristic intra-ocular signs are excavation of the optic nerve 
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and abnormal pulsation of the retinal vessels, or a pulsation exaggerated 
by slight pressure upon the ball. 

Glaucoma cum Ophthalmia, or the inflammatory form, may be 
acute or chronic. Each is characterized by more or less vascularity of 
the cihary region, or the presence of the pericorneal pink zone ; by a 
turbid greenish or smoky appearance of the pupil, not unlike tliat 
which is presented in senile cataract, and for which, indeed, it may be 
easily mistaken. There are present, also, tlie other phenomena belong- 
ing to simple glaucoma, already enumerated. Tension of the ball, 
however, and abnormal pulsation of the retinal arteries, constitute here, 
as in all other cases, the chief pathognomonic symptoms : conditions 
which seem to be due to increased intra-ocular secretion, and to coinci- 
dent hardening of the tunica sclerotica. 

Glaucoma in either form, unless arrested by early and appropi-iate 
treatment, almost inevitably results in complete loss of sight. The lens 
and its capsule frequently become opaque ; the vitreous humor diffluent; 
the iris atrophied ; the optic nerve excavated, shrunken, and paralyzed ; 
the retinal veins varicose, and, in short, a general disorganization of the 
interior structures of the eye sooner or later results. 

Treatment. — The treatment of this malady consists in the adoption 
of appropriate measures to improve the general health, which is in must 
cases impaired, in absolute rest for the eyes, and in the operation of 
iridectomy. Indeed, I may say that, in the opinion of some excellent 
specialists and surgeons, the treatment is reduced to the operation of 
iridectomy alone. This operation, first practised for the relief of glau- 
coma by Von Graefe, in 1856, has now been made a great number of 
times and with a remarkable degree of success. 

Nevertheless, the operation seems to be wholly empirical, since 
neither Yon Graefe, nor any of his followers, have as yet been able to 
furnish any satisfactory reasons for its success. Dr. ISToyes, of this city, 
has written a very instructive paper in defence of its claims, and re- 
ported a number of successful examples fi-om his own experience.' 

The mode of operation, by incision through the sclerotica, has been, 
already described in the section on iridectomy. 

Cataract. Syn., SufiFusio, R. C, 

A cataract is an opacity of the crystalline lens, of its capsule, or of 
both. 

The etiology of cataract remains in a great measure undetermined. 
It is probable, however, that the immediate causes of lenticular opacity 
are certain changes in the quantity and quality of the fluid elements of 
the lens, as a result of endosmosis and exosmosis. The lens has no 

'Glaucoma, by Henry D. Noyes, M.D., Prof, of Ophthalmology in Bellevue Hospital 
Med. Col. ; Surgeon to New York Eye and Ear Infirmary. Trans. JST. T. State Med. SoG. , 
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blood-vessels, but, being suspended in fluids, it is nourished by imbibition 
In youth, when the proportion of fluids is greatest, endosmosis mav 
exceed exosraosis, and a soft cataract will be the result. In advanced 
life the opposite condition obtains, and exosmosis may exceed endos- 
mosis, resulting in the formation of a hard cataract. The opacity Is 
then, in either case, due chiefly to the lack of homogeneity in the stnic- 
ture of the lens, for the microscope shows no change of structure until 
long after the cataract has been completely developed. The changes 
which then occur are the results of degeneration and disintegration, or 
of solution, the solids which remain after the maturation of hard cata- 
ract being albuminous, fatty, cretaceous or osseous ; while the fluid and 
cystic cataracts are the result of solution of the connective and other 
intra-capsular tissues. Dr. Knapp supposes, moreover, that the fre- 
quency of soft cataract in connection with diabetes mellitus, is to be 
attributed to the loss of sugar and the consequent resorption of water 
by the lens. 

Lenticular Cataract. — Opacity of the lens occurs most frequently 
after the middle period of life. It is sometimes congenital, and it may 
occur at any period, especially fi'om traumatic injury. When one lens 
has become cataractous, the opposite lens, usually, very soon becomes 
opaque also. In most cases of lenticular cataract, the capsule is not 
involved. The color, consistence, and size of the cataract vary in differ 
ent cases. They are, accordingly, divided into hard, soft, and fluid. 

Hard, or Nuclear Cataract, is seen most often in advanced life. 
The yellow opacity commences in the nucleus of the lens, and extends 
^adually towards the periphery ; at the same time, however, the cortical 
portions are assuming a whitish opacity. Its color is generally a dark 
ash, inclining to yellow or amber ; sometimes it has a mahogany color. 
The slight amber tinge seen in the centre of the lens of most old per- 
sons, unaccompanied with impairment of vision, must not, however, be 
mistaken for cataract. 

Soft Cataract, called also cortical, commences in the cortical layers 
of the lens, and the opacity extends, generally, by converging lines 
towards the centre, gradually diffusing itself at the same time through- 
out the whole structure. Its color is usually grayish white, sometimes 
with a tint of yellow in the centre. It may present a pearly, or an 
irregularly opaque appearance. 

Fluid Cataract, which has been placed by recent writers in the same 
class with soft cataract by the application of the common term "corti- 
cal," commences also in most cases in the cortical layers, the interior 
undergoing a subsequent degeneration, liquefaction, and consequent 
opacity. This variety obtains especially in congenital and infantile 
cataract. In many cases of congenital cataract, however, the opacity 
commences between the nucleus and the cortical layers, and this form 
has been named lamellar, or zonular ; for a time, longer or shorter, the 
outer portions remain transparent, affording, occasionally, an oppoitu- 
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nity to the surgeon of improving vision by substituting iridectomy, or 
the formation of a lateral pupil, for the removal of the cataract. Old 
cataracts are also, sometimes, fluid ; but they seldom present, before 
leinoval, the milky color belonging to congenital fluid cataracts, nor 
does the liquefaction extend usually to the central portions. 

When the nucleus floats in a softened senile cataract, or rests at the 
bottom of the capsule, it constitutes that variety formerly known as the 
Morgagnian cataract. When a cataract of this variety is removed and 
opened, the fluid portion is seen to possess a milky color, the original 
amber color having depended solely upon the presence of the nucleus. 

Finally, in both old senile cataracts and in congenital cataracts, the 
fluid elements may be so absorbed that the cataract appears shrivelled 
and flat ; while other elements undergo a fatty or chalky degeneration, 
and adhere to the inner surface of the capsule, where they may remain 
after the lens is removed. This form is described in most treatises as 
the siliculose or clialhy capsulo-lenticular cataract. 

Diagnosis of Cataract. — The existence of a mature, or complete cat- 
aract, is in general easily recognized by the unaided eye ; but immature 
cataracts are sometimes difficult to diagnosticate. The usual signs are 
obscure vision, the obscurity being increased in certain cases of central 
cataract, when the pupil is made to contract under the influence of a 
strong light; so that the patient sees best in a cloudy day, or in the 
twilight, and he walks habitually with his brows drooped, or with his 
eyes shaded by the hand. Under these circumstances dilatation of the 
pupil, by the employment of mydriatics, improves vision ; an expedient 
to which empirics often resort, to persuade these patients that the cata- 
ract is being removed. The pupil is sluggish, or does not contract so 
fully as the pupil of the sound eye. 

The condition of the lens can be more fully determined by dilating 
the pupil thoroughly before examination, and by the aid of a convex 
lens. If further information is needed to determine the precise char- 
acter and situation of the opacity it is obtained by the ophthalmoscope, 
and by oblique illumination. Direct illumination throws the shadows 
of the opaque spots upon the fundus of the eye ; but by oblique illu- 
mination the opacities are referred to their proper position in the lens. 
By the aid of lateral light, also, we may be able, in cortical cataracts, to 
observe convex radii upon the anterior, and concave radii upon the 
posterior surfaces of the lens ; which superficial and deep opacities were 
formerly supposed to indicate anterior and posterior capsular cataract, 
and which Sanson's famous catoptric test was supposed to verify. The 
ophthalmoscope and dissections have shown that these opacities almost 
invariably belong to the superficial layers of the cornea. 

Traumatic Cataract may result fi'om a wound which has actually 
penetrated the capsule, admitting the aqueous humor to the lens ; in 
which case the lens soon becomes swollen and opaque by absorption of 
the fluid. In many examples of puncture, or laceration of the capsule. 
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the opacity remains for several months or years, and then gi-adi ally dis 
appears by solution and absorption of the lens ; in other words, a spon- 
taneous removal of the cataract takes place. 

There is a second variety of traumatic cataract, resulting generally 
from concussion of the eyeball ; in which the suspeiirory ligaments of 
the lens are supposed to be broken, and its nutrition consequently 
arrested. In these cases the lens undergoes a gradual atrophy, and 
opacity may be delayed many months or even years. 

The color of traumatic cataract is usually white, with a tint of blue 
or of gray. After spontaneous absorption of the lens the capsule is 
sometimes found opaque, presenting a gauze-like appearance, or it 
may be more densely and uniformly opaque, or it may undergo creta- 
ceous degeneration. 

Capsular Cataract. — According to the later researches, the capsule 
itself never becomes opaque, but the condition termed capsular cataract 
is the result of deposits or neoplasms upon either the inner or outer 
surface of the capsule. Miiller observes that the new formation some- 
times very much resembles the structure of the capsule, and at other 
times it is fibrous. "We have already alluded to certain chalky degen- 
erations of the cortical layers of the cataractous lens, which sometimes 
remain adherent to the inner surface of the capsule after extraction, 
in that variety of cataract called " siliculose." 

In the latter stages of irido-choroiditis the so-called capsular cataract 
is apt to occur as a result of proliferation of the intra-capsular cells; 
the actual seat of the opacity being, in this case also, between the 
capsule and the lens. 

Anterior Central Capsular Cataract is the result of central ulcer- 
ations of the cornea, and contact of the capsule with the point of 
ulceration; or, as Mr. Hutchinson supposes, when it ensues upon 
purulent ophthalmia, it is due to disturbed nutrition. When the cen- 
tral opaque spot is much elevated it is termed pyramidal cataract. 

Operations for Cataract. — No remedy except an operation has yet 
been discovered for cataract. The following rules, not universally ac- 
cepted by ophthalmologists, have hitherto been observ^ed by myself in all 
operations for cataract. First, no preparation is necessary or useful 
when the health of the patient is perfect ; second, operations may be 
made without reference to the season of the year ; third, the earlier a 
congenital cataract is operated upon the better ; fourth in all other 
forms the operation should not be made until the cataract is mature ; 
fifth, one eye should not be operated upon while the opposite eye re- 
tains useful vision. 

To the fourth proposition there may be presented this apparent 
exception. The opacity in some cases never becomes complete, since it 
may never extend beyond those intermediate laminae in which it was 
originally found ; and, under these circumstances, if both eyes are 
affected, and the use of niydriatics does not supply useful vision, the 
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Fig. 291. 




Eeratonyxia. 



Operation is justifiable, even when in a certain sense the cataract is not 
mature. 

Operation by Division. Syn., Discission ; Absorption ; Solutio 
Lentis, R. O. — This method is especially applicable to the various forms 
of cataract occurring in childhood, except to the siliculose cataracts. 

The operation may be made 
through the cornea, keratonyxis • or 
through the sclerotica, sclerotico- 
nyxis or hyalonyxis. 

First ; Keratonyxis is best per- 
foruied with a straight, delicate stop- 
needle. The pupil having been di- 
lated with belladonna or atropine, 
the instrument is made to penetrate 
the cornea perpendicularly at the 
middle of the lower and outer quad- 
rant ; the direction of its point is 
then changed, and it is pushed for- 
wards to the inner and upper bor- 
der of the pupil; the capsule is 
opened by a light crucial incision, 
and the needle is withdrawn. 

Second ; Scleroticonyxis is especially suited to cases in which opaque 
deposits upon the capsule may render it necessary to remove it from the 
axis of vision. A spear-shaped needle, after dilatation of the pupil, is in- 
troduced perpendicularly through the sclerotica, one and a half lines 

beyond the cornea, and one or two 
lines below the equator of the eye ; 
the point is then carried inwards and 
a little forwards, between the cap- 
sule and the iris, as far as the inner 
and upper pupillary margin ; with 
the cutting edge of the needle the 
capsule is divided, and the needle is 
withdrawn. If necessary, the cap- 
sule with its broken lens may be re- 
clined towards the vitreous humor, 
with the flat surface of the needle, 
before its withdrawal. 

After either of the j^receding op- 
erations the eyes should be closed 
and the pupil kept dilated during 
several days. Slight vertigo and 
nausea sometimes follow immediately the operation, but these soon 
cease spontaneously. 
Absorption does not always take place speedily, unless the cataract is 
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quite soft, or fluid ; but after a few days, and sometimes weeks a 
gradually increasing dark spot in the lens will indicate the proo-ress'of 
absorption ; which process may not be completed, however^ under 
several weeks or months. If, after the lapse of a suitable time— and I 
prefer to make this period not less than two or three mouths— the 
absorption is not satisfactory, the operation may be repeated. In one 
case I have operated six times successively ; and in the end a complete 
cure was effected. Such is not, however, the usual result of repeated 
operations upon the same eye, since in a large majority of cases the sus- 
ceptibility to inflammation steadily increases after each operation and 
in the end it is likely to prove destructi\'e. 

Operation by Extraction. Syn., Detractio Lentis, R. O. 

Linear Extraction. — This operation, not hitherto ver}- much practised 
is, according to Stellwag, especially indicated, 1st, in fluid, pulpy and 
pasty, total cataracts ; 2d, when fragments of soft cataracts are press- 
ing upon and disturbing the iris after a wound of the capsule ; 3d, in 

shrunken cataracts without nuclei, 
especially in siliculose cataracts. 

The pupil having been dilated, 
a broad, lance-shaped knife is 
introduced through the outer side 
of the coruea, one line from the 
sclerotica ; the point is pressed 
forwards toward the inner canthus, 
in the plane of the iris, until a 
vertical incision is made two line/ 
in length, and then slowly with- 
drawn, while the aqueous humor 
escapes. A curved needle is now 
introduced and the capsule cut; 
when, if the lens does not present 
itself spontaneously, slight pressure 
upon the opposite side of the ball will generally succeed in effecting its 
extrusion. 

In some cases it will be necessary to facilitate the escape of a pulpy 
cataract, by making the corneal wound more patulous by pressure upon 
Its posterior margin with a Daviel's spoon, as represented in the wood- 
cut. Finally, if these measures fail, the lids must be closed and the 
aqueous humor allowed to accumulate, and then slight rotary pressure 
made upon the upper lid with the ball of the finger. If the capsule is 
opaque, or shrivelled and tough, it must be removed by the sharp hook, 
or iris forceps. 

Flaj) Extraction.—FUp extraction is especially suited for hard 
cataracts, including all of those in which the nucleus remains hard, 
although the cortical portions may have softened. This description, it 




Linear Extraction by aid of Daviers Spoon. 



CATARACT. 



569 



will be observed, applies to nearly all senile cataracts, and to a few 
exceptional examples of cataract in middle and early life. The instru- 
ments required are a Beer's cataract-knife, a pricker, or Graefe's cysto- 

Fig. 294. 



Graefe's Cystotome. 



Fig. 295. 
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Pricker and Curette. Probe-pointed Knife. 

Fig. 297. 
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tome for dividing the capsule, an iris hook, mouse-tooth forceps, a 
Daviel's spoon, scissors, and a probe-pointed knife. There are two 
principal modes of flap extraction now practised. In one, the tiap is 
made from the lower section of the cornea ; in the other, from the 
upper section. 

The operation by the lower section is made as follows: — In case 
the opei-ation is to be made upon the left eye; the patient being 
seated or reclining, as the surgeon may elect, an assistant elevates 
■ ith his fingers the npper lid without pressing upon the ball, while 
the surgeon depresses the lower lid with the fingers of his left hand ; 
and resting his right hand, which holds the knife, upon the malar 
l)«ne, the point is entered perpendicularly to the cornea, a Uttle below 
the eqnator, and close to the sclerotic margin ; the moment the point 
has penetrated, the direction of the blade is changed to the plane of 
the iris, and it is carried steadily inwards to the opposite point of the 
cornea, which is transfixed, and the i)oiiit pushed inwards toward the 
nose, untd the section of the flap is nearly completed ; the remaining 
portion of the flap being severed by a slight sawing motion, without 
liressure. 

As the patient is disjiosed always to turn the eye inwards the moment 
It is touched with the knife, it is well to direct him to incline the axis 
a little outwards. If, through inability on the part of the patient to 
control the ball, or from lack of skill on the part of the surgeon, the 
knife cannot be made to enter and fix the eye before the inward rotation 
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takes place, it will be necessary that an assistant should seize the con- 
junctiva deep at the inner canthiis with niouse-tooth forceps, and hold 
it until the knife has made the counter-opening. 

If the aqueous humor escapes too rapidly, and the iris falls under the 
edge of the knife, slight friction upon the cornea with tlie ball of tho 
finger will sometimes cause it to contract, and to become disengaged. 
If this does not succeed, and the i-)ortion pr< -lapsed is small, the opera- 
tion may be at once completed, although the iris will be necessarily 
wounded ; but if a large fold is involved, it will be best to withdraw the 
knife, close the lids a few minutes, and then proceed to complete the 
operation with a probe-pointed bistoury. 

The second step of the operation consists in opening the capsule, 
Avhich nmst be anticipiated by a few seconds of rest, with the hds gently 
closed. The lids are then oj^ened, and the needle introduced by laying 
its side against the lower lip of the flap, and carefully raising its point 
to the upper margin of the pupil, through which the capsule is i-eached 

and torn fi-eely. At this mo- 
ment the contraction of the 
ocular muscles is often sufficient 
to dislodge the lens; and its 
extrusion is completed almost 
simultaneously with the with- 
drawal of the needle. If its 
expulsion is delayed, slight pres- 
sure upon the ball with the 
linger or the spoon may jn-ove 
sufficient ; or, if arrested at the 
corneal opening, it may be extri- 
cated by the aid of the scoop or 
the hook. If, unfortunately, any 
portion of the vitreous humor 
escapes, it nmst be carefully 
excised with the scissors. At- 
tempts to return it are generally unsuccessful, and expose the patient 
to the danger of more complete extrusion, and consequeut total loss of 
vision. 

When the operation is completed, and the surgeon has assured him- 
self that no fragments remain, the lids of both eyes are allowed to close, 
and their occlusion is maintained by narrow strips of adhesive plaster, 
or by light compresses : these being removed daily for the purpose of 
ascertaining the condition of the eye, and then reapplied. The flap is 
generally found united on the fourth or fifth day, but the occlusion must 
be continued three or four days longer. 

The patient ought not to be allowed for a moment to bend his head 
forwards after the operation, but he must be laid upon his back, with 
his head elevated, and all necessary precautions taken that during his 
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sleep he does not touch his eyes. His diet should be moderate, and his 
l)o\vels should not be permitted to become constipated. The room 
should be darkened, and no strong light shonld be admitted to his eyes 
for two or three weeks. 

If the snrgeon is ambidexter, he will adopt the same rules of proce- 
dure in the case of the right eye, with only such modifications as the 
change of hands will require. If he is not, he will stand behind his 
patient during the operation, elevating the upper lid with the fingers of 
his left hand, while an assistant depresses the lower. 

The operation by the upper section, to which Jaeger gives the prefer- 
ence in all cases, possesses the following advantages ; — the iris is not so 
liable to fall against the knife, nor to escape through the corneal wound ; 
the upper lid, being longer, is not in danger of fretting or opening the 
flap, an accident which happens, sometimes, in the lower flap operation, 
from the proximity of the margin of the lower lid to the corneal incision ; 
the cicatrix is less observed, and, if the iris is injured, it does not so much 
interfere with vision. On the other hand, owing to the tendency of the 
eye to roll upwards, as well as inwards, during the operation, and to the 
greater length of the upper lid, the operation is more difficult, and ex- 
acts on the part of the surgeon much more skill and adroitness. 

This method differs from the one previously described only in that the 
upper two-fifths — more or less, as the size of the lens may require — of 
the cornea is chosen for the flap. To prevent the eye from rolling up, 
the conjunctiva may be seized below the centre of the ball, with the 
forceps, and held by the assistant. 

WilUams, of Boston, has been 
able to prevent the insinuation of 
the lower lid beneath the flap, in 
the lower flap section, by closing 
the wound in the cornea with a de- 
licate silk suture.' 

Modified Linear Extraction — 
Peripheric Linear. — This method, 
devised by Von Graefe, and ap- 
proved by Wells, Bowman, Noyes, 
Knap]), and very many other oph- 
thalmologists, is in reality a modi- 
fication of both the flap and linear 
operation. The operation is divi- 
ded into four processes, namely: 
mcision, iridectomy, laceration of 
the capsule, and extraction of the lens. The instruments required are 
Noyes' speculum, fixation or mouse-tooth forceps, Graefe's narrow- 



' BisextscK of the Eye, by Henry W. Williams, Ophthalmic Surgeon to the City Hospital, 
Boston, 1867, p. 193. 
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bladed knife, an iris forceps, scissors, a sickle-shaped needle, a sharp and 
a blunt hook, and a spoon. 

The patient being under the influence of an antesthetic, the lids are 
(opened by ISToyes' speculum — an instrument to which most operatoi-s now 
give the preference — while the ball is secured in position by the fixation 
forceps, as represented in the accompanying wood-cut; the operator 
then introduces his knife in the sclerotica, one-third or half a line back 
of the cornea, and about two lines above the horizontal diameter of the 
eye ; the point is at first directed a little downwards and backwards bnt 
when the sclerotica is fairly transfixed, it must be elevated and carried to 
a point in the sclerotica directly opposite its point of entrance • the 
counter-opening being made, the edge is inclined backwards, and fol- 
lovdng the margin of the sclerotica until the section is nearly com- 
pleted, or until the edge of the knife rests against the inner surface of 
the upper segment of the sclerotica, the edge of the knife is then turned 
pretty abruptly forwards or in the direction of a short curve, so as to di- 
vide the sclerotica at a right angle with its surface, and to make of the 
conjunctiva a small flap. 

The second step of the operation consists in withdrawing a fold of the 
irif near the temporal margin and removing it with the scissors. In 
lacerating the capsule, which is the third step, care must be taken to 
carry the needle as close to the periphery of the lens as possible, espe- 
cially in the direction of the sclerotic opening, and to divide it freely. 
Finally, if the sclerotic incision and the laceration of the capsule are 
properly made, the lens often presents itself promptly at the sclerotic 
opening, and its complete extrication may be effected by drawing upon 
the fixation forceps, and at the same moment pressing gently upon the 
upper and posterior lip of the wound with the spoon. In case this ex- 
pedient, with such other manoeu^Tes as have already been suggested, 
does not succeed, the extraction must be effected by the aid of the 
spoon or hook. 

The advantages claimed for this operation of Yon Graefe's are, that 
the wouiid is made in parts which cicatrize readily, the flap e smaller, 
the iris is in no danger of protruding, and is less likely to inflame, the 
lens is more easily extracted, and the wound made by the operation is 
less conspicuous. On the other hand, there is more care requisite to pre- 
vent the escape of the vitreous humor, and haemorrhage is a more fre- 
quent accident. The vision of the operator is also sometimes confused 
by the admission of irregular rays of light through the disfigured pupil. 

Critchett, Arlt, and others modify the method of Yon Graefe slightly, 
by making the incision in the cornea instead of the sclerotica; some 
surgeons also prefer to make the iridectomy several days or weeks 
before making the operation of extraction. 

The operation of Yon Graefe in the hands of its distinguished au- 
thor, and in the hands of other experienced and skilful specialists ha.s 
proven remarkably successful ; but it is a procedure demanding great 
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delicacy and adroitness of manipulation, and we would advise no sur- 
geon to attempt it until lie had already become skilled in the perfor- 
mance of the ordinary flap operation. 

Out-Scooping of the Cataract. — By this method it is proposed to 
remove the lens through a sclerotico-corneal incision, by the aid of a 
scoop. Like Von Graefe's method, it requires also the simultaneous 
performance of iridectomy. The operation is adapted only to soft or 
fluid cataracts ; and consists in lacerating the capsule with a broad nee- 
dle, subsequently introducing through the corneal opening made by the 
needle a delicate canula, with an extremity formed like the nib of a pen, 
penetrating the substance of the lens and removing it by suction. 

The original suggestion seems to date back to the fourth century, but 
Mr. Teale has only lately recalled the idea and reduced it to prac- 
tice. Teale has a suction-tube fitted to the handle of the canula, or 
" curette," made of India-rubber tubing, and furnished with a mouth- 
piece, the suction being effected by inspiration. "Williams adopts a 
modification of Teale's apparatus, and Bowman employs for the same 
puipose a suction syringe. 

Depression or Couching. Syn., Depressio Lentis, r. c. — This 
operation was for a long time the principal alternative for hard cataracts, 
but it has at the present time almost entirely given place to extraction. 
Wells says that " although it may appear temporarily successful, it has 
been found that ultimately about 50 per cent, of the eyes have been lost 
from chronic irido-choroiditis." In the early part of my jDractice I 
made the operation a few times, and my experience fully confirms the 
correctness of this observation of Mr. Wells. 

The operation consists in introducing a needle through the sclerotic 
coat, about one line posterior to the cornea, and a little below the hori- 
zontal diameter, carrying the needle behind the iris and in front of the 
lens, and then slowly depressing the lens into the vitreous humor. 

Reclination is a modification of the preceding operation, in which 
the lens is tilted or thrown over backwards into the vitreous humor, 
and then forced down below the pupil. The operation is liable to the 
same objections as the preceding, and is now considered obsolete. 

Accidental Dislocation of the Lens. Syn., Eetropia Lentis. — 
Dislocation of the lens may be partial or complete ; when complete, 
it may be dislocated into the aqueous or vitreous humor : it may oc- 
cur as a consequence of a concussion of the ball or other injury, or it 
may ensue upon anterior sclerotic staphyloma, iritic adhesions, and other 
abnormal conditions of the eye. 

If the lens becomes fixed in its new position, iridodesis may improve 
visioL ; if in its abnormal position it causes inflammation, it must be 
removed by extraction. 
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Myopia. Syn., Visus Brevior, R, O. 

Myopia is, in most cases, the result of a faulty anatomical formati(n 
of the eye, the globe being elongated in its antero-posterior diameter, 
so that the retina lies posterior to the principal focus of the eye. This 
elongation may be at the expense of the anterior or posterior portion 
of the globe, or of both ; but recent observations have shown that it k 
generally the posterior portion which is elongated, constituting posterior 
sclerotic staphyloma. In some cases, moreover, the myopia is probably 
due to increased convexity of the lens. 

Myopia may be congenital or acquired. When due to congenital 
abnormality of formation, it is but little if at all amenable to treatment. 
Acquired myopia is, in most cases, a result of using the eyes in the 
examination of minute objects; by which practice the muscles compress 
and elongate the globe, causing especially a dilatation of the posterior 
walls. Other causes may concur in the production of myopia at any 
period of life, but it is probable that the action of the muscles in the 
manner just explained is, of all others, the most active and efficient. 

Children, and all persons becoming progressively myopic, should be 
removed from study and from the use of the eyes in the examination 
of small objects, and especially when the light is imperfect. They 
should seek out-of-door occupations, and take measures to give vigor to 
the general system. In the occasional reading which may be permitted, 
large and distinct type should be chosen ; and the clear light of day 
should be preferred to artificial light. 

Concave glasses improve vision in most cases of myopia, but they 
ought not to be used when the myopia is very moderate. The vision of 
distant objects requires glasses of somewhat higher power than are 
necessary for reading and for vision of near objects generally ; but for 
either purpose it is better that the power of the lenses shall be some- 
what less than is demanded for distinct vision, rather than greater. 

When the retina is very much expanded by elongation and distention 
of the posterior tunics, accurate vision cannot be restored by any form 
of lens, since the retina is in such cases attenuated, and vision is there- 
by rendered weak or confused— amblyopic. 

In advancing years vision usually becomes presbyopic, so that those 
who have had moderate myopia in early or middle life, find, sometimes, 
their vision sensibly improved as they become older ; and they are able 
to postpone the use of convex glasses much longer than persons whose 
sight was previously emmetropic or normal. 

Hypermetropia. Syn., Visus Longior, R. O. 

The power of accommodation of the eye to distinct vision of near or 
remote objects is a purely physiological quality, and is in most cases 
voluntary, depending upon the action of the ciliary muscles, through 
whose agency the lens is rendered more or less convex. In vision of 
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Dtar objects its convexity is increased, and in vision of remote objects? 
it is diminished. For the knowledge of this important fact we are in- 
debted especially to the careful observations of Kramer, Helmholtz, and 
Donders. Coincident with these changes in the form of the lens, and 
the consequent changes in its refractive powers, there is also, in the 
inspection of near objects, contraction of the pupil and convergence 
of the axes of the two eyes ; the slight auxiliary influence of which two 
circumstances will be easily appreciated. 

Presbyopia. 

Ill advancing life the lens gradually hardens, so that its form cannot 
be changed or accommodated by the action of the ciliary muscle. In 
most persons at the age of forty, the near point of accurate vision is 
about eight inches ; but it continues to recede, and at fifty years it may 
be twelve inches. This condition is termed presbyopia. In presbyo- 
pia there is then a recession of the near point of vision, but not neces- 
sarily any change or recession of the far point — the power of accommo- 
dation is limited. Often, however, there is added a loss of refractive 
power in the lens, or a shortening of the axis of the eye, causing the far 
point to recede also, and this condition is named hypermetropia. The 
latter may exist, also, independently of the former. 

Astigmatism. Syn., Astigmatismus, R. C. 

Astigmatism is a want of harmony in the refracting powers of dif- 
ferent portions of the dioptric apparatus, in consequence of which the 
rays of light converge at different points, and form linear images at 
right angles with each other. It is due chiefly to inequalities in the 
convexity of the cornea ; and, perhaps occasionally, to a laclc of symme- 
try in the curvature of the cornea. 

There are various methods of testing astigmatic vision, but it will be 
sufficient, in most cases, to observe the effect of a change in position of 
a single straight, heavy black line, placed upon a white ground. In 
the vertical position, for example, it may appear cleai' and distinct, 
while in the horizontal position it may appear indistinct, or double. A 
further confirmation of the experiment may be made by directing the 
patient now to look at the same object through a slit-like aperture, or 
through a slit in a metal plate, called a stenopseic disk, when the error 
of vision will be corrected. 

To harmonize the refraction and render \dsion distinct, cylindrical 
glasses must be employed — that is, glasses not ground to a uniform 
wnvexity or concavity, but supplemented by a cylindrical curve. For 
their adjustment to any given case, the aid of a skilled optician will 
he required. 

Spectacles and Eye-glasses. 

In general it may be considered objectionable to employ single eye- 
glasses, since they are apt to impair the functions of the opposite eye, 
by disuse. 
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Spectacles demand for their proper selection mnch skill and care. 
Ophthalmologists generally employ, for the pnrpose of determining the 
local powers and other qnalities reqnired in the lenses, " trial glasses." 
which are snpplied in sets, and numbered corresponding to the uiini- 
bers of similar glasses sold by opticians. 

Concave glasses mnst be near the eye, and convex glasses a little more 
removed ; they must be on the same level, and the centre must corre- 
spond accurately to the centre of the pupil. 

Periscopic, or concavo-convex glasses, give a wider range of vision, 
but reflect the light more. 

Glasses are constructed having different foci in the upper and lover 
half, called j':'aM-25os6'(9/>i<?, which are found useful for miniature painters, 
lecturers, and in general for those who are required to observe in rapid 
transition near and remote objects. 

Eyes which are \ ery scnsiti\ e to light require sometimes eye-p'oUc- 
tors^ and the best for general use are curved blue glasses. Goggles 
and side glasses exclude the air too much. As a protection against 
small particles of stone and steel, Cohn's mica spectacles, cun-ed so as 
to form a shield for the entire fi'ont and sides of the eye, are the cheap- 
est and best ; but those of thick plate glass, with strong gauze flanks, 
are at i3resent generally employed. 

The Ophthalmoscope. 

Only a few years have elapsed since Helmholtz contributed the 
ophthalmoscope ; yet already a great nmnber of modifications have been 
suggested, among which may be enumerated the portable hand ophthal- 
moscopes of Liebreich, Coccius, Zeheii- 
der ; the stationary ophthalmoscopes of 
Loring, Liebreich, Smith, Beck; the 
binoculai-s of Giraud, Teulon, Laurence, 
Lleisch ; and the auto-ophthalmoscope, 
with which, by an ingenious arrange- 
ment of lenses, the operator is able to 
examine his own eyes. 

Of all these various forms of ophthal- 
moscopes, the poi-table apparatus of 
Liebreich is in m'lst general use ; but 
the instrument devised by Loring, of 
this city, is generally preferred by 
r. w .V, ^ u.u , American ophthalmologists. 

Liebreich'9 Ophthalmoscope. ^ " - l t 

Liebreich's instrument consists ot a 
concave metal mirror, one inch and a half in diameter, with a focal 
length of six inches, and a central aperture of one tenth of an inch in 
diameter. The reflector is supported by a light handle, and has attached 
tc- its margin a movable socket, intended to receive, as occasion may 
require, a convex or a concave lens. 
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The " (lircci " method of using this instrument is as follows. The room 
being darkened, the patient is seated beside, and a little in frout of, a 
steady and clear artificial light, while the surgeon places himself directlj 
opposite, and, with his 
right eye at the aperture 
of the reflector, directs 
the light upon the eye of 
the patient. The retina 
may now be seen, giving 
t() the pupil an orange- 
red color ; and by gradu- 
ally approaching the mir- 
ror to the eye, the differ- 
ent portions of the retinal 
structure may soon be 
clearly recognized. 

The "indirect "method 
differs from the direct, 
only in the use of an ob- 
ject glass, as represented 
in the accompanying 
wood-cut. (Fig. 302.) 

The supplemental concave and convex glasses, intended for the 
cUp attached to the frame of the mirror, are to be used in case the 

Fig. 302. 
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observer is himself myopic or hypermetropic. If myopic, the concave 
o7 
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lens will be interposed between the observer's eye and the mirror* 
if hypermetropic, the convex lens will be employed in the same 
manner. 

One may easily improvise a very useful ophthalmoscope by punching 
a hole in the centre of a circular piece of polished tin. A common 
pocket lens will complete the apparatus. 

Test-Types, 

Test-types are now generally employed by ophthalmologists to de- 
termine various qualities of vision. Those of Jaeger are ordinary 
printer's type of various sizes, ranging from No. 1, Diamond, to No. 
20, 8-line Eoman ; the numbers 1 or 20 representing the distance at 
which the corresponding type may be read at a distance of 1 or 20 
feet, by a normal eye. Snellen's test-types, which are the best for de- 
termining acuteness of vision, are selected letters, arranged without 
order, in a gradually enlarging series, with numerals attached to each 
series for the purpose of indicating the distance of distinct normal 
vision. Hays, Williams, and others have contrived similar scales. 
Either of these sets of test-types may be obtained from the book- 
sellers, arranged upon cards with explanatory notes. 

Exophthalmos. 6yn., Ezophthahnia ; Procidentia Oculi, R. C. ; Proptosig. 

The term exophthalmia, or protrusion of the eyeball, is properly 
used to express a symptom or phenomenon common to various affections 
of the orbit, or of the intra-orbital viscera. Thus, for example, it may 
be due to the presence of any form of tumor situated more or less 
behind the globe, to the formation of an abscess within the orbit, to 
enlargement of the veins and arteries, to extravasation of blood, and 
emphysema after fractures of the base of the skull, to paralysis of the 
recti muscles, and finally to simple hypertrophy of the adipose and 
connective tissues. 

Cellulitis Orbites. 

Inflammation of the deep cellular tissue of the orbit may be acute 
or chronic. In the acute form the eye not only protrudes at an early 
period, but the lids become swollen, and occasionally the ball of the eye 
itself becomes involved, constituting panophthalmitis ; even the brain 
and its meninges are sometimes invaded. Its progress is attended with 
much pain, and pretty active febrile symptoms. Pus having formed, 
may evacuate itself through the upper lid, or beneath the conjunctiva 
in front ; it may escape into the cavity of the cranium, or into the 
antrum of the superior maxilla. When panophthalmitis exists, pus 
may form also in the interior of the eye. 

The chronic form of the affection, occurring chiefly in struDionB 
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patients, is less destructive in its character, and the matter generally 
makes its way to the conjunctiva or surface of the lid. 

In either case the abscess should be first carefully explored with a long, 
sharp-pointed, narrow knife, and, if a little pus is found to escape, the 
opening must be enlarged to a sufficient size to permit it to escape 
freely. 

Exophthalmic Goitre. Sjn., Bronchocele Ezophthalmica, R. C. ; Grave's Dis- 
ease ; Morbus Basedowi ; Anaemic Xlzophthalmos. 

The causes and pathology of this affection are not yet fully under- 
stood. The ascertained facts are, that in certain anaemic patients, or in 
patients suffering under palpitation of the heart, accompanied, perhaps, 
with a bellows murmur, with a rapid pulse, dyspnoea, and general 
nervous excitement, sometimes with dilatation and hypertrophy, espe- 
cially of the left ventricle, there concui-s, now and then, a vascular and 
pulsating goitre {bronchocele aneurismatica) with exophthalmos ; which 
latter appears to be due directly to hypergemia or dilatation of the intra- 
orbital vessels, especially of the veins, and hypertrophy of the fat and 
areolar tissues. These conditions of the intra-orbital vessels and tissues 
have been ascribed to pressure of the goitre upon the cervical vessels, 
to anaemia, and to irritation of the sympathetic nerve. Either of the 
two latter opinions afford the most probable explanation. The disease 
is most frequent in women, especially during and after confinement ; 
in chlorotic girls ; after severe constitutional maladies, exhausting labor, 
and mental shocks. It usually affects both eyes simultaneously or con- 
secutively. 

The treatment consists in the use of tonics, nutrients, and especially 
in the long-continued moderate use of iodine. 

Tumors of the Orbit. 

Most of the tumors which originate within the walls of the orbit, and 
outside of the tunics of the eye, are pseudoplasms, belonging to the third 
class of Virchow's arrangement. Fibromata are not unf requent ; myx- 
oniata are comparatively rare ; chondromata, yet more rare ; osteomata 
are again more frequent, originating from the walls of the orbit, and they 
are usually veiy hard, often like ivory. None of the tumors above enu- 
merated are necessarily malignant, and they may generally be removed 
with safety, especially when tliey do not involve or penetrate the roof 
of the orbit. 

^ Intra-ocular Tumors. 

Of intra-ocular tumors, the encephaloid, or glioma of Yirchow, is the 
most conunon, as it is also the most malignant. It is almost limited to 
early life, being seldom seen after the fifth year, and in a few cases it 
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has been found to be congenital. Commencing upon the retina, there 
is early and complete loss of vision in the affected organ. Under the 
ophthalmoscope it appears, at first, as a spherical or disk-shaped protru- 
sion toward the vitreous humor, of a dull yellow or grayish-white, glis- 
tening color, an appearance designated by Beer as the " amaurotic cat's 
eye." In rare cases it is more vascular, and presents a uniformly red 
color. There is no evidence that any other form of tumor than the gh- 
oma ever originates from the retina. 

Sarcoma of the choroid is perhaps next in point of frequency. In 
its early stages it presents under the ophthalmoscope a dull gray, 
brownish-red, or blackish color ; the darker colors being due to the pres- 
ence of pigment. Primary sarcoma may become carcinoma. White 
sarcoma is, like glioma, a disease of infancy or childhood ; the pigmen- 
ted variety may occur at any period. 

According to Virchow and Knapp, true primary carcinoma, origina- 
ting within the ball of the eye, is, to say the least, exceedingly rare. It 
must be remembered, however, that Yirchow gives a very limited and 
exclusively anatomical definition to the tenn carcinoma. 

Early and complete enucleation of the eyeball is recommended in 
either of the above-mentioned varieties of intra-ocular tumors. If re- 
moved at a later stage, all inter-orbital tissues must be included. 

Sichell and Knapp believe it possible that the final retrogressive 
metamorphosis of encephaloid may sometimes lead to atrophy and a 
spontaneous cure, and Sichell suggests a plan of treatment mainly in- 
tended to diminish nutrition. One might naturally be disposed to adopt 
this uncertain therapeutic alternative, inasmuch as there is no well- 
authenticated report of successful extirpation. I have myself, several 
times, practised removal of all the intra-ocular tissues in these unfortu- 
nate cases, but the malady has uniformly returned and my patients 
have died. 

The following additional forms are mentioned by Knapp in his 
excellent treatise on intra-ocular tumors : ' sarcoma carcinomatorum ; 
sarcoma of the iris, white and melanotic ; myo-sarcoma of the ciliary 
body ; telangiectasis of the iris ; sj^Dhilitic, gummy tumors of the iris 
and choroid ; tubercles ; lipoma of the iris ; cysts of the iris ; simple 
melanoma of the iris ; and simple granulation tumors. 

Excision of the Eyeball. 

Ophthalmologists are in error when they assert that only recently have 
surgeons understood the true method of enucleating the eye ; and they 
are equally in error when they speak of it as "hitherto one of the most 
formidable of operations." In whatever manner performed, whether by 
inclusion or exclusion of the extra-ocular tissues, it is absurd to speak 

' Treatise on Intra-ocula/r Tumors, by H. Knapp, M D , American Ed., William Wood& 
Co., New York, 1869. 
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I if it ap " formidable," in comparison with a multitude of other surgi- 
lal operations. I have so often extirpated the eye, by both methods, 
that I may be permitted to speak authoritatively upon this point. 

"When the disease for which the eye is removed is not malignant, or 
when the malignant product is in the first stage of its progress, and we 
can be certain that it is limited to the interior of the ball, " enucleation " 
from its fibrous capsule is practised, by incising the conjunctiva towai-d 
the inner canthus, and a few lines fi-om the cornea, dividing the rectus 
internus at its attachment, dissecting close to the sclerotic coat until the 
optic nerve is reached, dividing this with curved scissors, then dislo- 
cating the eye outwards and removing the remaining attachments with 
the same instrument. If the surgeon prefers, he may divide the attach- 
ments of all the straight muscles before dividing the nerve and dis- 
locating the ball. The bleeding soon ceases spontaneously, or it may be 
more speedily arrested by cold water affusions. 

The advantages of this method over that in which other intra-orbital 
tissues are included, are, that it is more expeditious, it is attended with 
less haemorrhage, and it leaves a muscular and adipose mass, which 
forms a useful stump for the support and movement of an artificial 
eye. 

In case a malignant disease — or a disease of whose innocence a 
doubt can be entertained — is not known to be limited to the interior 
of the ocular tunics, the entire intra-orbital viscera should be removed. 
In order to accomplish this it may be necessary to enlarge, first, the 
external commissure of the lids. The dissection is then commenced 
with strong curved scissors, close to the inner wall of the orbit, penetra 
ting rapidly through the conjunctiva to the optic nerve, and then com- 
pleting the operation by extending the dissection to the entire circum- 
ference of the orbit. If any portions of the muscular or other tissues re- 
main, they should be seized with forceps and removed. The bleeding 
is at first quite free, but it may be promptly arrested by filling the 
orbit with pledgets of lint. No ligatures have been required in any 
operations of this kind that I have hitherto made. 

Artificial Eyes. Syn., Prothesis Oculi. 

Artificial eyes should not be inserted until after the lapse of several 
weeks, and not until the tenderness resulting from the wound is entirely 
gone. At first the eye should be smaller than is intended to be worn 
permanently. It must be removed regularly at night, washed, and not 
mtroduced again until morning. When the surfaces become rough 
from use — as happens generally in the best artificial eyes within six 
or twelve months — a new eye must be substituted. 

Opticians are often permitted to receive unreasonable and extor- 
tionate fees for inserting an eye, because the applicant entertains a 
belief that it is an operation requiring great skill and dexterity. The 
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method of inserting an artificial eye is sufficiently simple. The upper lid 
being gently drawn upwards, the eye is pushed underneath, and then the 
lower lid is lifted over its lower margin. In removing the eye this pro- 
cedure is reversed, that is — the lower lid is drawn downwards and a 
small blunt instrument introduced beneath the eye, when it falls imme- 
diately from beneath the upper lid. 

Artificial enamelled eyes are manufactured and sold in this city by 
Davis, 127 East 15th street, and by Bach & Gingelmann, Broadway. 
Imported French artificial eyes may be obtained of J. Milhau & Son, 
183 Broadway. 



OHAPTEE III. 

SURGERY OF THE EAR. 

Deafness, Syn., Surditas, R. O., is in most cases the result of those 
abnormities, diseases, and accidents of which the writer proposes now 
to speak. 

Congenital Malformations. — The pavilion of the ear may at birth 
be found adherent to the side of the head ; the external ear may be in 
part or entirely absent ; or the meatus auditorius externus may be 
completely closed. No surgical expedients have yet been devised com- 
petent to the relief of either of these deformities. In case the meatus 
is completely closed, the internal structure has always been found so 
defective, that nothing could have been gained by the formation of an 
artificial meatus. In examples of congenital narrowing of the channel, 
something may, perhaps, be effected, in a certain proportion of cases, by 
gradual dilatation. Where the complete atresia is caused by a thin 
tegumentary, or parchment-like septum, its removal by the knife is 
always practicable. The meatus occasionally becomes narrowed, in 
consequence of chronic external otitis, or from eczema, or from certain 
changes in the tegumentary and cartilaginous tissues due to old age, 
and from exostotic growths, particularly in gouty persons. 

Haematoma Auris, R. C, Syn. Othatomata. — In consequence of a 
blow upon the ear, blood is sometimes extravasated beneath the integu- 
ment, forming a purple, elastic tumor. I have seen examples in which 
the whole integument upon the anterior face of the auricle was so 
much elevated as to obliterate all the natural irregularities of surface. 
By some writers this condition has been erroneously considered as a dis- 
ease peculiar to the insane. 
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If these blood-tumors are opened at all, the operation should be de- 
ferred several days, or until the lacerated vessels have had an oppor- 
tunity to close. In most cases they have been found to disappear spon- 
taneously in the course of a few days or weeks. 

Wounds of the Auricle. — Even those wounds which include the 
cartilaginous portions of the ear, close very speedily when brought 
together by numerous fine sutures. It is said that in some instances 
ears have been successfully transplanted from one person to another. 

Tumors of the Ear. — Fibroid growths are quite common in the carti- 
laginous portions, and upon the lobe of the ear, the latter occurring 
especially in those who wear brass ear-rings, and more frequently in the 
w)lored than in the white races. They are usually benign in character, 
sometimes recurrent, and may be, in most cases, removed without sacri- 
ficing the integument, or entailing deformity. More rarely, encysted 
tumors form in the ceruminous and hair follicles. In 1858 I removed 
an encysted tumor, of the size of an English walnut, from the lobe of 
the ear of a young lady twenty years of age. The sac was exceedingly 
thin, and the contents atheromatous, being composed chiefly of oil glob- 
ules and epithelium cells. Adipose and erectile tumors, with epithe- 
liomata, are, also, occasionally seen upon the external ear. 

In gouty persons it is quite common to find small deposits of urates 
upon the upper border of the helix, varying in size from a pin's head to 
a pea. According to Troltsch, small calcareous or ossific deposits are 
sometimes found upon the cartilaginous portions of the ears of both 
young and old persons, who do not possess the gouty diathesis. 

Obstructions of the External Meatus from Excess of Cerumen. 
— The amount of cerumen secreted varies in different persons when in 
a state of equal health ; but from certain causes the amount is some- 
times greatly diminished, giving rise to a preternatural dryness of the 
passage. In such cases, if the cause cannot be reached, we may cer- 
tainly relieve the uncomfortable sensations which this condition occa- 
sions, by moistening the meatus with a very minute quantity of glyce- 
rme, conveyed upon a camel's-hair pencil. On the other hand, in 
consequence, perhaps, of hypersemia, or of actual inflammation of the 
meatus, or from other causes, the amount of cerumen may be greatly in- 
creased, constituting a true seborrhcm. It is probable, also, that this 
accumulation is often due to narrowness of the canal, or to some acci- 
dental obstruction which prevents its escape in due proportion to its 
formation. Usually the plug is found to be composed, not of cerumen 
alone, but also of dry epidermic scales, hairs, cholesterine, and perhaps 
a small piece of cotton or some other foreign substance. In some cases 
these deposits have acquired such a degree of hardness and bulk as to 
depress and finally perforate the drum, and to cause other serious 
changes, both in the auditory canal and middle ear. Sometimes, after 
removal of the wax, the drum remains depressed toward the middle eai-, 
and may be restored, at least temporarily, by directing the patient to 
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Roosa's Ear Syringe. 



Fig. 304. 



close the mouth and nose and inflate the cavity of the tympanum by 
blowing forcibly ; or by catheterism. 

Diligent and repeated syringing of the ear with warm water and the 
bicarbonate of soda will soften the wax — especially if it has been pre- 
"viously well soaked with glycerine — and sometimes remove it entirely ; 
but usually, after one or two sittings, the surgeon may displace it in 
mass by the aid of the ear scoop, or by an ordinary silver probe, barbed 
by notching it near its end. We have seen patients whose ears have been 
thus obstructed for many years, and, upon the removal of the plug, the 

drum has manifested such 
an acute sensibility that the 
feeblest sounds were un- 
pleasant, or even painful. 
In such cases, after mois- 
tening the ear with glycer- 
ine, a pledget of cotton should be laid within the auricle and retained 
by a bandage. 

The syringe employed for the ear ought to have a rather large aperture, 
in order that the jet may not be too sharp ; and the nozzle should have 
a somewhat abrupt conical form, 
so that it may not inadvertently 
be introduced to the tympanum. 
The four-ounce, hard-rubber sy- 
ringe, recommended by Dr. 
Roosa, aurist, of this city, is 
well constructed in both of these 
]-egards. Clark's ear douche 
will be useful where it becomes 
necessary to wash the ear often. 

Pustules and Furunculi occur in the sebaceous, hair, or ceruminous 
follicles. They are exceedingly painful, but terminate rapidly in 
suppuration. The pain may be relieved, and the opening of the pustule 
hastened, by fomentations of hot water and poppies. If within reach, 
early incision affords the most prompt relief. 

Eczema of the ear, when chronic, is generally due to some consti- 
tutional fault, and is, for this reason, exceedingly apt to relapse after 
being cured. The remedies are, therefore, both constitutional and local. 
Among the constitutional remedies none are, in general, more efficient 
than the tincture of the muriate of iron, and quinine, in moderate doses. 
Solations of the sulphate of zinc, or of the superacetate of lead consti- 
tute excellent local applications. Wlien these have evaporated and the 
ear has again become dry, it should be moistened with glycerine. Be- 
fore using the astringents, it is well, also, to wash the ear gently with a 
weak solution of the supercarbonate of soda in water. 

Foreign Bodies in the Meatus.— When insects have made their 
way mto the ear they often cause excessive pain by their motions upn 




Clark's Ear Douche. 



AURAL POLYPI 



585 



Fig. 305. 



the Bensitive tympanum. A few drops of oil, or of warm water, will 
generally dislodge them speedily. They seem to be equally incom- 
moded by tobacco-smoke. Some years ago a man consulted me, saying 
that a fly having got into his ear, he had instantly killed it by pushing in 
a small stick, and then picked it out ; but that within twelve hours he 
felt something moving in his ear, and in the morning a small maggot 
escaped ; at the end of forty -eight hours, I removed, by the aid of the 
Bj-riiige, thirty-one, each about two and a half lines in length. Dr. Eve, 
in his " Surgical Cases," describes other similar examples, in one of 
which the presence of these insects caused coii\Tilsions.' 

When solid bodies are lodged in the ear, such as peas, beans, pieces of 
Btone or of metal, it is sometimes exceedingly difficult to extract them. 
I have succeeded by a scoop, or a loop of fine wire, but the mouse- 
toothed forceps have generally proved the most useful. AVilde's poly- 
pus forceps is a convenient substitute for the wire. In the case of 
young children, it is generally necessary to place them under the 
influence of an anesthetic before making the attempt to remove the 
obstruction. "Whether attempting to remove inspissated cerumen, or 
foreign bodies, extreme delicacy of manipulation is re- 
quired ; and it is usually safest to convey the instru- 
ment along the inferior wall of the meatus. The 
syringe, with warm water and soap, is often successful, 
and its use might always with propriety precede the 
employment of instruments. Roosa believes that in- 
jections of warm water ought in general to be pre- 
ferred to any other mode, and that, if employed dili- 
gently, they will seldom fail. Troltsch suggests that, 
wlien no other alternative seems to be presented, we 
should detach the auricle posteriorly, which will at 
once bring the bottom of the meatus into view. 

I observe, also, that very lately Dr. Elsberg, of this 
city, has recommended the use of an instrument, origi- 
nally invented by Heurteloup for fixating the eyeball, 
and wliich Dr. Elsberg has slightly modified by giving 
an angle to the shaft, so as to keep the handle out of 
the way of direct vision. At the end of the instrument 
are two little prongs curved in the form of the letter 
S ill opposite directions, and with which, by a screw- 
ing motion, he has been able to seize readily and ex- 
tract foreign bodies. 

Polypi. — Aural polypi generally originate from an 
ulcerated surface existing upon some portion of the 
lining membrane of the auditory apparatus; from the Eustachian 
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tube ; the middle ear ; the inner, or outer surface of the membrana 
tympani ; or the external meatus. They may also originate from cari- 
ous bone. It is very seldom indeed that some such lesion, with a pro- 
longed otorrhoea, does not precede their formation. They difiPer, there- 
fore, in most cases, from other polypi, and might more properly be 
called fungoid granulations. 

They may be made to recede, and sometimes to disappear entirely, by 
the application of powdered alum, and by various other astringents ; 

but the process of removal can be very nuich expe- 
dited by seizing them with appropriate ear-polvpus 
forceps, when they have originated in the walls of 
the external meatus ; or, if situated more deeply, as 
is usually the case, by Wilde's polypus snare. 

The removal of a polypoid growth, if it accom- 
plishes nothing more, will permit the surgeon to 
employ injections and other remedies with more 
effect ; and he will not fail, therefore, to avail him- 
self of the period of interval before their reproduc- 
tion, to make suitable applications. 

Inflammation of the External Auditory Ca- 
nal. Syn., External Otitis; Inflammatio Fora- 
minis Auris, R. O. — This affection is most fre- 
quently met with in infancy and childhood, but 
occurs at all periods of life, in consequence of ex- 
posure to cold, and from various other causes. The 
inflammation usually extends to the outer covering 
of the tympanum, and to the periosteal lining of 
the auditory canal, thus exposing the patient to the 
danger of a perforation of the drum, and to the 
possibility of caries or necrosis. In some few cases, 
also, the inflammation is conveyed through the thin 
wude'B Polypus Snare. bouy Wall to the meninges of the brain, causing 
effusions and death. Usually the inflammation 
subsides in two or three days, and a more or less severe otorrhcea ensues. 

As a local means of allaying the pain and abating the inflannnation, 
there is nothing better than tilling the external meatus with warm 
water, or w^arm w^ater and morphine ; applying at the same time, over 
the auricle, a fomentation made of several thicknesses of sheet lint, 
saturated with hot water. Leeches, if employed, should be applied in 
front of the ear. 

OtorrhcEa. — Otorrhoea is a symptom or sequence of many forms of 
aural affections, and cannot be considered as a distinct malady. Upon 
whatever cause it may depend, it demands the frequent use of the 
syringe, or douche. The water employed should always be warm, and 
may commonly be softened with a little soda. Otorrhcea, in its later 
stages, usually requires the use of mild astringents, which, in order that 
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tliey may prove effective, ought to be dropped into the ear after it has 
been thoroughly washed, and while the patient is lying npon the op- 
posite side of the head. After the lotion has had time to take effect, the 
meatus should be gently moistened, not drenched, with glycerine. 



Fig. 307. 




External Surface of the M!'mbrana Tympani, through which is seen the Manubrimn Mallei.— R B B B. 
InnuluB Tympanicus. Gruber. 

Diseases, Injuries of, and Operations upon the Drum. 

Inflammation of the Drum. Syn., Inflammatio Membranae 
Tympani, R.O.; Tympanitis; Myringitis. — Inflammation limited to 
the meinbrana tympani may occur as a primary affection from local inju- 
ries and perhaps from other causes. It is characterized by the sudden- 
ness of its accession and the great severity of the pain. The danger of per- 
foration of the drum in these cases is so imminent, that it is proper to 
enjoin upon the patient the necessity of avoiding even to blow his nose 
or to sneeze, lest the membrane should be ruptured by the outward 
I)res8ure of the air. The treatment is the same as that already directed 
for external otitis. 

Puncture of the Membrana Tympani. Syn., Paracentesis Tym- 
pani; Myringodectomy. — In cases of myringitis followed by abscess, 
ni examples of acute internal otitis, or of otitis media, where large accu- 
nuilations of mucus or of pus have taken place within the middle ear, 
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this memTDrane is occasionally punctured by the surgeon for the purposp 
of giving exit to the fluid and affording relief to the intense pain. For 
this purpose I have employed an ordinary, straight, poiuted cataract 
needle, or a narrow tenotomy knife, and have reasons to believe that the 
patients were, in some instances, permanently benefited ; but as a rem- 
edy for obstructions of the Eustachian tube, thickening of the meinbraim 
tympani, tinnitus aurium, and for those various otlier affections of the 
ear for which it has been occasionally recommended, there is no reliable 
evidence of its value. Usually the operation is not very painful, nor is 
it generally followed by much reaction. In most cases the opening 
closes speedily, even when a portion is excised. In vol. xvi. of the 
Lancet^ a case is related of speedy death ensuing upon the pricking of 
the tympanum with an ordinary needle ; a circumstance which may at 
least admonish us not to make this operation inconsiderately. 

Injuries of the Membrana Tympani. — The drum of the ear is fre- 
quently perforated by ulceration, and sometimes by the pressure of 
hardened cerumen ; it has been ruptured, also, by the sharp jet of a 
syringe, by pins used to clean the ear, by surgeons in the unskilful use 
of the probe, by the injudicious use of the nasal douche, by a blade of 
straw, by blows upon the head, and by the concussion caused in diving. 
Dr. Roosa has seen it ruj^tured by the explosion of a pistol, and many 
<tases have occurred in which the i-upture has been caused by the explo- 

Fig. 308. 




Surface of the Mumbrana Tympani, with Ossicula, and Chorda Tympani. Gruber. 
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won of cannon. It has happened to me, however, to meet with only a 
very few examples resulting from the discharge of cannon during the 
late war. 

\Vlien the drum is ruptured by concussion, the line of rent is usuallv 
posterior to, and parallel with, the handle of the malleus. Many of 
tiiese wounds, also, speedily close ; but in case they do not, the hearing 
is not of necessity serioasly affected. Where very considerable deafness 
ensues, it is proper to infer that the deeper portions of the auditory 
apparatus have been involved in the lesion. 

Fracture of the Handle of the Malleus— This curious accident 
has been observed several times, and in one case by Dr. Weir, of this 
city. In most or all the cases, it has been connected with a rupture of 
the tympainun. Generally the wound of the drum has ultimately closed, 
but the fracture has remained ununited. The precise influence of this 
lesion upon the hearing is not determined, but probably it is slight. 
No treatment has yet been suggested. 

Otoscopy. — Occasionally the meatus auditorius may be satisfactorily 
inspected by exposing the ear to the light in such a manner that the sun's 
rays shall fall directly upon it, while at the same moment the ear is 
drawn upwards and outwards ; but if the channel 
is narrow, or unusually tortuous, or obstructed 
by hairs, it will be necessary to employ a specu- 
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Wilde's Aural Speculum. 



An excellent and very simple speculum is the 
small silver tube first introduced by Wilde and 
recommended by Gruber the elder, Roosa, and 
others. The surgeon, to be well supplied, ought 
to be furnished with three or four of these tubes 
of different sizes. Through the speculum, when 
carefully adjusted, the light may now be thrown 
by the aid of a concave glass mirror, held in the 
hand or secured upon the forehead. The centre 
of the mirror should be perforated, or the c]uicksilver removed at this 
point, in order that it may be used also by the hand ; and when employed 

in this manner, the sur- 
geon will inspect the 
canal through the central 
perforation. The diam- 
eter of the mirror needs to 
be about three inches — 
which is larger than that 
generally employed in 
ophthalmoscopy — with a 
focal distance of 5 — 6 in- 
ches. In employing this 
Roosa's Aural Reflector. instrument Ordinary dif- 
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fused daylight is to be preferred to very bright and direct snnlight, or 
to gaslight. 

A modification of the well-known reflecting and illuminating otoscope, 
invented by Hutchison, has been made by Dr. Gabriel Grant, of this 
city, which may often be employed with advantage. The adjustable bi- 
valve speculum invented by Simrock, of New York, and the self-sustain- 
ing speculum, devised by Spier, of Brooklyn, will be found nsefnl 
modifications of Wilde's instrument ; but in most cases I have found the 
simple instrument delineated in Figure 313, and which may be desig- 
nated the " hand otoscope," answer every purpose. 



Pig. 311. Fig- 312. Fig. 318. 




Simrock's Adjustable Otoscope. Spier's Self-Sustaining Otoscope. Hand Otoecope. 



Inflation of the Cavity of the Tympanum through the Eusta- 
chian Tube. — The purposes for which inflation is practised are : — First, 
diagnosis ; in order that the permeability of the tube may be deter- 
mined ; and in order that with the diagnosis tube — applied at the same 
time to the external ear — or by inspection with the reflector, the con- 
dition of the middle ear may be ascertained through the medium of its 
various rales, and also the movements of the ossicula and of the tym- 
panum. Second, treatment ; that is, for the purpose of removing secre- 
tions from the tube and middle ear, overcoming slight adhesions of the 
tube, and preparing the way for the introduction of medicated fluids 
or vapors, etc. 

Inflation may be accomplished by a silver or a flexible catheter passed, 
through the inferior meatus of the nose, into the orifice of the Eusta- 
chian tube ; the air being driven in by compressing an India-rubber 
bag adjusted to the outer extremity of the catheter. 

Toynbee objects to this method, although it is adopted by most othei* 
otologists. The instrument sometimes causes severe pain, and in several 
instances the air has been forced into the areolar tissue beneath the 
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mucous membrane, causing emphysema ; and the empiric Turnbull, of 
London, is said to have lost tw'-o patients from the use of the Eustachian 
catheter. It is ahnost totally inapplicable to children, on account of 
their extreme sensitiveness, and because of their apprehensions. I have 
no doubt, moreover, that its injudicious employment may have some- 
times caused a rupture of the drum. Nevertheless, such is the import- 
ance of this instrument as a means of diagnosis, and of so much value is 
it believed to be in facilitating internal medication, that it continues to 
be employed constantly by most experienced otologists. 

Pulitzer, of Vienna, introduces the nozzle of a gum -elastic bag into 
the nares, and compressing the alae with his thumb and fingers, directs 
the patient at the same mo- 
ment to swallow. The act 
of deglutition lifts the ve- 
lum palati, and opens the 
mouth of the Eustachian 
tube, thus enabling the cur- 
rent of air, or of fluid, to 
pass more directly into the 
ear. In children, the ori- 
fice of the Eustachian tube 
being much larger than in 
adults, it is not necessary 
to direct them to swallow 
while the air is being in- 
jected. 

Gruber has modified the 
practice of Politzer, by di- 
recting a current of water 
into one nostril while the 
other is closed, and the 
head bent forwards ; when, 
in the case of children, 
some of the fluid will gen- Poutzer's Method, 

erally find its way into the 

corresponding Eustachian tube. In adults, it is recommended to close 
both nostrils and the mouth, and to direct the patient to make a mod- 
erate attempt to blow while the current is passing in. 

Finally, Valsalva recommended that the patient should simply close 
the mouth and nose and thus inflate the tube himself. This method is 
the simplest, and will sometimes answer all purposes, but the extent of 
its application is limited. 

Inflammation of the Internal Ear. Syn., Inflanunatio Auris 
Interioris, R. O. j Otitis Interna ; Otitis Media.— Catarrhal va- 
riety. Acute internal otitis, of the catarrhal variety, is characterized 
ill most cases by the concurrence of pharyngitis ; by deep-seated and 
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acute pain, increased by swallowing ; by very considerable impairment 
of hearing, the accession of which symptom is usually sudden ; by h\\^ 
and thumping noises ; tenderness about the mastoid process, and gen- 
erally by febrile disturbance. In addition to these signs, there is the 
negative evidence furnished by the absence of most of those symptoms 
which usually accompany external otitis and myringitis. The S}Tnp- 
toms are sometimes sufficiently grave to be confounded with those 
belonging to meningitis. 

Troltsch advises the early inflation of the middle ear by means of the 
catheter ; and Schwartze recommends puncture of the membrana tyni- 
pani. Both of these expedients may, in my opinion, be better reserved 
for extreme and exceptional cases, where the integrity of the drum is 
seriously threatened. 

In a majority of cases the malady soon yields to such remedies bb rest 
in a warm bed, moderate catharsis, warm fomentations, pediluvia, and 
leeches applied to the tragus. 

When internal otitis assumes the character of a chronic catarrh, the 
symptoms become essentially modified and subdued ; but certain per- 
manent changes are liable to be induced in both the middle and internal 
ear, as well as in the Eustachian tube, resulting in serious deafness. 

The treatment of internal otitis of a chronic form consists in the in- 
jection of medicated vapors and fluids; in inflation with simple air; 
in dilatation of the Eustachian tube, for the purpose of gaining free 
admission to the ear ; in the use of gargles, excision of enlarged ton- 
sils ; finally, and most important of all, in the improvement of the 
general health. All the other measures may, in certain cases, be safely 
omitted, but this cannot be in any case. Air, exercise, and nutritions 
food, must always be regarded as essential therapeutical elements in the 
successful treatment of this very common and, usually, very obstinate 
affection. 

Internal Otitis of the Purulent Variety. — More rare, and more 
severe in the character of its symptoms and in its results, this variety 
may be confounded with either myringitis or meningitis. It may 
tei-minate in perforation of the drum, in complete detachment of the 
ossicula and destruction of a large portion of the internal apparatus 
of the ear, incaries and necrosis, and, finally, in almost absolute deaf- 
ness. 

The treatment in its acute stage is essentially the same as that already 
indicated for acute, catarrhal, internal otitis ; and in the later stages 
injections of medicated vapors and waters are appropriate remedies. 

Artificial Membrana Tympani. — In cases of perforation of the ear, 
hearing is sometimes much improved by the introduction of an artifi- 
cial drum, composed, in the case of Toynbee's instrument, of a thin 
disk of vulcanized rubber, to the centre of which a fine silver vaxQ is 
attached for the purpose of carrying it to its position and for its 
removal. 
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Lucal, of Berlin, prefers a rubber tv^be, to which the disk or artificial 
drum is attached by a solution of gum arabic. Politzer uses for the 
poor a bit of rubber, four or five lines in length, by one and 
a half to two in thickness, fastened to a wii-e. A ball of 
moist cotton pressed against the drum will sometimes 
serve the same purpose. One condition of success with 
all these measures appears to be, that a certain amount of 
moisture shall be interposed between the artificial and nat- 
ural drum. Nor must the surgeon be disappointed, if, when 
all the conditions seem most favorable, no improvement in 
audition results; since experience has shown that the ef- 
fects of the application of an artificial drum are capricious 
and uncertain. The same measures, also, will occasionally 
improve the hearing when there is no deficiency or rupture '^ficra^^^'ri^^'" 
of the drum. 

Nervous Deafhess. — In relation to this form of deafness, I might 
content myself by saying that it is as yet very little understood. AVe can- 
not yet decide how many cases of deafness depend originally and exclu- 
sively upon affections of the auditory nerve, including its terminal 
expansions within the labyrinth. We may, indeed, decide upon intra- 
cranial disease, or lesion, as a cause of nervous deafness ; we recognize 
narcotism, cinclionism, concussion, syncope, ansemia, disuse, old age, lead 
poisoning, as sources of temporary or permanent paralysis of the nerves 
of hearing ; but when we come to inquire what are the signs indicating 
changes in the anatomy, structure, and contents of the internal ear, in- 
volving — as such changes must necessarily — changes in the conduct of 
the auditory nerve, we are almost completely in the dark. In fact, if 
we are ever able in such cases to make a satisfactory diagnosis, it is 
only by exclusion. We assume the existence of morbid changes in the 
internal ear, because there are no changes in the middle or external 
ear, or recognized intra-cranial lesions, which will sufticiently explain 
the degree and quality of deafness. Total loss of hearing will always 
imply a complete snsj^ension of the functions of the nerve, but it cannot 
teach us the pathological conditions which have enforced this suspen- 
sion of fimction. 

Nervous deafness depending upon anaemia, demands nutrition, 
tonics and stimulants; the atrophic paralysis of old age may pos- 
sibly be benefited by electricity or galvanism; and in certain other 
forms of impaired nervous function, the source being clearly observed, 
Ihe intelligent surgeon will have no difficulty in choosing his re- 
medies. 

Tinnitus Aurium. — All abnormal sounds have reference directly or 
indirectly to the condition of the auditory nerve. They may be exag- 
gerations of natural motions or impulses, as when the arteries pulsate 
^vith unusual force ; they may be due to an exalted sensibility of the au- 
ditory nerves, in consequence of which normal impulses cause exagger- 
38 
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ated sensations ; new or abnormal motions may be present, such as 
mucous rales, or vibrations of loosened ossicula ; the ossicula may be 
anchylosed ; the mucous membrane may be thickened ; and finally, as 
is probably most often the case, they may be entirely subjective, and 
analogous to those scintillations or waves of light seen by the over- 
sensitive retina in the dark. 

The treatment of tinnitus aurium comprises the treatment of the 
entire class of aural affections. 

Dr. Politzer brought before the Medical Society of Vienna, in June, 
1870, a girl from whose left ear a rhythmical ticking could be heard. 
It had continued five months and was not interrupted during sleep. 
Dr. Gruber, who was present, thought the ticking was due to the action 
of the tensor tympani, since some persons have the power of causing 
this contraction, accompanied by an audible sound, voluntarily ; but this 
girl had no control over the sound, and Dr. Politzer believed that in 
her case it was caused by a spasmodic action of the tensor palati upon 
the Eustachian tube, drawing the mucous portion of the tube from the 
cartilaginous part. 

Otalgia. — A purely nervous affection of the ear, uncomplicated with 
infliimmation, is occasionally observed. It may consist in hypersesthe- 
fiia of the tympanic plexus ; or it may be a reflex nervous sensation, due 
to disturbance of the stomach, or of other viscera supplied by the 
pneumogastric nerve. Most often it arises from caries of some of the 
molar teeth. 

In addition to the removal of the cause, whenever it is practicable to 
do so, relief may be obtained by a bag of bran or of poppy-heads, 
steeped in hot water and applied over the ear, or by pouring into the 
ear warm water, with one or two drops of laudanum. 

Deaf-Mutism. — Congenital deafness is generally due to certain ab- 
normities in the formation or development of the auditory apparatus; but 
deaf-mutism is often acquired, being probably, in most of these latter 
cases, a result of disease existing subsequent to birth. In an examination 
of 296 cases, made by Drs. Eoosa and Beard, of this city, 182 seemed 
to have been congenital, and 114 acquired. Whether the deafness be 
congenital or acquired, it is probably, in a large majority of cases, not 
at first absolute, but only so feeble that the subjects of it do not hear 
with sufticient distinctness to be able to imitate articulate sounds. 
Deafness which is not in the highest grade at first, will, however, 
become in most cases absolute, by long-continued disuse of the organ. 
These facts are of great practical importance, since it must follow that 
early and assiduous attempts to secure the attention of the child to 
articulate sounds may sensibly improve the power of audition, and 
sometimes establish or restore the speech; and that the omission 
to do so will eventually result in such a complete atrophy and anchy- 
losis of certain portions of the auditory apparatus as must render the 
case wholly incurable. 
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I have seen several cases of Mutism in children unaccompanied with 
deafness, or with defect of any portion 
of the vocal apparatus. Notwithstanding 
that the parents in all such cases have 
regarded tlieir children as possessing aver- 
ajre intelligence, and sometimes have 
even spoken of them as precocious, it has 
always been to me apparent that their 
intellectual faculties were solely at fault. 
These were not, however, examples of 
mental imbecility, but of tardy intellect- 
ual development ; and in the case of such 
children it is quite certain that the fac- 
ulty of speech will sooner or later be ac- 
quired. Nor must they be confounded 
with examples of partial deafness, ac- 
companied with a habit of inattention, 
which may also lead to a delay in the for- 
mation of articulate sounds. 

Ear-Trumpets. — Contrary to what is 
the popular belief, a pretty large propor- 
tion of persons affected with deafness de- 
rive no benefit whatever from ear trumpets of any form. That which 
will be found most generally useful is the long " conversation " tube, 
made of coiled wire, covered with India-rubber, or stranded leather, and 
with extremities made of horn. 

Metallic trumpets are too resonant, and gutta-percha deadens the 
tones. None of the small metallic auricles, made to be worn perma- 
nently, are of any value. Webster, of London, has, however, invented 
what he calls an " otophone," which is placed behind 
the ear, and, by pressing the auricle forwards, increases 
its capacity for receiving and transmitting the sonorous 
impulses. When the ear lies flat against the side of the 
head, or inclines too much backwards, this instrument 
may serve a useful purpose. Small silver tubes or " cor- 
nets " are useful only in cases of contraction or polypoid obstructions 
of the meatus. 

Metallic trumpets are not so useful in conversation as tubes, being 
—as already stated — too resonant, but they are preferable when listen- 
ing to a public speaker. They are constructed in various forms, but we 
have seen no instrument that is so powerful as the " dipper " trumpet 
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SURGERY OF THE NOSE. 

Cong-enital Malformations. — The septum nasi is sometimes inclin- 
ed to the right or left, or it is bent in its centre to the one side or the 
other; and as age advances these deviations from the perpendicular 
occasionally cause annoying obstructions. In some instances it has be- 
come necessary to excise a portion of the projecting septum. 

There is also occasionially seen, in the imperfectly developed foetiis, 
a shortness of the nasal prominence, denominated Brackyrhynchus, and 
which is ascribed to imperfect development of the intermedial maxillary 
bones. Maisonneuve has reported one example of congenital absence 
of the nose ; and by the courtesy of my colleague, Dr. McCready, I 
Jiave recently been permitted to see another similar example. 

Hypertrophia Nasi, R. C; Hypertrophy of the Integument 
Covering the End of the Nose, commonly denominated Lipoma, 
is occasionally observed in old people, more fi-equently in men than in 
women, and more often in those who have been free eaters than in free 
drinkers. The end of the nose assumes a red or purplish hue, becomes 
brawny, bosselated, and the sebaceous follicles, which are enlarged, 
secrete abundantly. It is never malignant. According to Imbert de 
Lonnes, a mayor of Angouleme had a tumor of this character weighing 
two pounds, which hung dowTi as far as the chin. 

In 1845, the author met with a remarkable case occurring in the per- 
son of a lady aged forty-five, residing in Palmyra, N. Y. Her habit? 
of eating and di-inking had always been temperate. Her nose became 
affected with acne simplex when twenty years old, but the hypertrophy 
dated from a period thirteen years later, after a blister had been applied 
to cure the acne. A few years later the lipoma was partially removed by 
a surgical operation, but it soon attained a larger size than it had be- 
fore. When she consulted me it was a huge bulbous mass covering the 
lower third of the nose including the alse, and falling over the mouth. 
It was of a dark-red color ; some of the sebaceous follicles were of the 
size of a crow-quill, and they constantly exuded a very offensive matter. 
She suffered much from a sense of heat and weight in the nose, and 
from continued headaches. I carefully dissected away all of thehyper- 
trophied tissues, exposing completely the cartilages of tlie ridge of the 
nose and of the alse. It was necessary in this case, as it will be found 



EPITHELIOMA OF THE NORK 



to be in all cases, to keep the forefinger of the left hand mnch of the 
time within the nose, to avoid the danger of cutting through. Six 
weeks later (iicatrization had made cousiderable progress, and after 
teveial months 1 was informed that the cure was completed. 
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If the amount of integument which has to be removed is very great, 
I would advise immediate repair of the lost tissues by transplantation 
from the forehead. The vessels are generally so much eidarged as to 
cause a pretty free haemorrhage during the operation ; and Gibson states 
tliat Mr. Blizzard once lost a patieut from this canse. 

Epithelioma of the Nose. Syn., Carcinoma Cutis Nasi, R. C. — 
Epithelioma of the nose, seldom seen prior to the thirty-fifth or fortieth 
year of life, commences usually upon one of the alae ; next in point of 
frequency upon the side of the nose, in the neighborhood of the inner 
cauthus ; occasionally it attacks primarily the end of the nose ; and, al- 
though obstinate and perforating ulcers are often found upon the lining 
membranes, and especially upon the septum they have seldom the 
character of true epithelioma. 

I'pon the integument it appears first as a warty excresceut^e, or as a 
small brown crust, accompanied with slight subcutaneous induration. 
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It may be many years after the first appearance of the crust— which is 
only degenerated epithelium— before an ulcer is actually formed • and its 
subsequent progress is usually slow, but steady. In a few examples 
epithelioma of the alae commences as a small, hard tubercle, indicatiu I 
its origin in a sebaceous follicle. 

Treatment.— The successful treatment of epithelioma nasi demands 
complete destruction of all the tissues embraced in the induration 
This may be accomplished by caustics, such as the zinc paste or the 
acid nitrate of mercury, applied every four or five days; but these 
remedies are slow, painful, and uncertain. It is better to excise the dis- 
eased structures freely, including the whole thickness of the alie • and 
to supply the loss of tissues immediately by transplantation, either 'from 
the forehead or face, in a manner which will presently be described 
when we speak of the various rhinoplastic operations. 

Lupus Nasi, R. O.; Syn., Noli me tangere.— Lupus attacks pri- 
marily the nose more often than any other portion of the body, espe- 
cially that form of the malady from which its name was originally 
derived, namely, " lupus exedens." It may be caused by au injury of 
the nose, as we have seen happen twice, in men otherwise perfectly 
healthy ; but in most cases its cause cannot be ascertained. It attacks, 
indifferently, the bony, mucous or tegumentary tissues ; occurring most 
often in persons past the middle of life. In the early stages of its 
progress it cannot usually be distinguished by any local signs from 
syphilitic ulceration and necrosis ; but it is less amenable to treatment, 
and its ravages do not cease upon destruction of the nose, the ulceration 
continuing, in most cases, to progress in every direction, until au enor- 
mous chasm is formed, and the patient dies worn out, apparently, by 
simple irritation and exhaustion. 

We have seen at Charity and Bellevue Hospitals a large number of 
these cases, but, with one exception, we have never found any local or 
constitutional remedies prove useful. In the single instance to which 
the above reference is made a cure seemed to be effected, after a fruit- 
less trial of various other remedies, by the application of the oxide of 
zinc ointment. 

Strumous Ulceration and Necrosis of the nose is sufficiently 
distinct from true lupus. It occurs chiefly at or before the period of 
puberty, in highly strumous patients, and, hke syphilitic necrosis, ceases 
spontaneously after the destruction of the more spongy nasal bones is 
completed, or its progress is thereafter much retarded. It is, moreover, 
amenable to treatment. We have recently arrested the progress of a case 
at the Charity Hospital in a girl fourteen years of age by large doses 
of the iodide of potassium ; twenty grains given three times daily being 
the average dose. It is possible that careful observation may hereafter 
show that this variety of ulceration depends upon hereditary and 
constitutional syphilis, but we have not been able to confirm such a sus- 
picion by any case we have seen. 
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Syphilitic Necrosis and Ulceration. — As one of the tertiary 
phenomena of syphilis, this may be distinguished in most cases froni 
either of the other forms of nasal maladies, by its history, concomitants, 
its amenability to treatment, especially to mercury, and by the fact that 
it invades primarily the mucous membranes, the periosteum and the 
bones. (See Syphilis.) 

Simple Ulceration, leading to perforation of the septum, is seen 
pretty frequently in apparently healthy adults. Its progress is slow, 
and seems to be generally self -limited, since we have never seen a case 
in which the ulceration did not cease after the destruction of a small 
portion of the septum ; nor has it ever caused deformity of the nose. 
Cases are reported, however, in which similar ulcers, occurring within 
the alai, have resulted in their destruction. Sir Astley Cooper speaks of 
these ulcers as originating in the sebaceous follicles; and Mr. lire, 
recognizing the correctness of Mr. Cooper's observation, remarks, more- 
over, that they are originally small tubercular elevations, which subse- 
quently undergo ulceration, and he has named them " erosive ulcers of 
the follicles." 

The local treatment consists in the careful destruction of the ulcer 
•A'ith its indurated margins, by caustics. The constitutional treatment 
must be adapted to the condition of the patient. 

Thickening or Hypertrophy of the Mucous Membrane, very 
common in strumous children, we have known to be mistaken for a 
polypus ; and in one case, where this thickening existed chiefly upon 
the free margin of the middle turbinated bone, a surgeon had tried 
ineffectually to seize and remove it with forceps. 

It demands only invigorating constitutional treatment ; under which 
plan a gradual recession of the hypertrophy generally takes place. 

Catarrhal Rhinorrhcea. Syn., Coryza. — This condition often 
accompanies that of hypertrophy, just described, although it may exist 
independently. It is, in most cases, the result of a cold, and is then 
usually transient ; but, before terminating, it may invade the frontal 
sinus, causing severe supra-orbital pains and offensive yellow or greenisli 
discharges. When chronic, we have found the symptoms improved, 
and occasionally the malady cured, by a snuff composed of ox. hyd. 
rub. gr. x. ; sach. alb. 3 iv., used three or four times daily. 

Strumous Rhinorrhcea, Syn., Ozaena, commences generally in 
early life, and is most frequently noticed during the period of teething. 
The discharge is usually abundant and often very offensive, leading 
to a suspicion, perhaps, that the bones are affected. It is well to 
understand that such may be the ultimate result; but the offensive 
odor, from which it has received the name of " ozaena," does not gen- 
erally imply disease of the bones, nor indeed ulceration of the mucous 
membrane. 

Treatment. — These cases require daily cleansing of the nostrils with 
the douche ; the water employed being tepid, and medicated with a 
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minute quantity of the chloride of zinc, or of carbolic acid, or with 
pome other sufKciently dilute antiseptic. 

In the case of adults, when it is necessary to use a nasal douche 
for the purpose of cleansing the nostrils, or treating them with medi- 
t^ated liquids, we may employ any one of the various forms of apparatus 
(contrived for this purpose ; but none are more simple or efficient than 
the apparatus devised by Potter. For the purpose of cleansing the 
nostrils we use, commonly, a solution of salt in water, of the pi-oportions 
of one drachm to the pint. Having placed one end of the syplion in 
an elevated vessel containing the fluid, the patient, standing with his 
head bent over a basin, compresses the bulb between his thumb and 
fingers, and then allows it to expand while the forefinger closes the 
orifice. If, now, the patient lowers the head snfli- 
Fig. 320. ciently, the fluid will flow through one nostril and out 

of the other. 

In some cases recently reported, serious accidents 
have happened from the use of the nasal douche, on 
account of the diversion of the fluid into the Eustach- 
ian tube and internal ear, causing inflammation of the 
ear, a rupture of the drum, etc. To avoid this occur- 
potter'8 Nasal Douche, reucc the paticut must not swallow, or attempt to 
speak, while using the douche, and he must stand with 
his head inclined neither to the right or left. 

Abscess of the Septum is of rare occurrence. Evacuation by the 
knife is sufficient for its cure in acute cases. Chronic abscesses of this 
character sometimes occasion absorption and perforation of the cartilage. 
They demand in most cases constitutional treatment; and after they 
have opened, the remaining ulceration must be treated with stimulating 
ointments and medicated solutions. 

Foreign Bodies in the Nose— Children often crowd peas, beans, 
pebbles, and other substances, into the nostrils, which, in most cases, 
become impacted in the lower meatus ; but sometimes they are thrust 
upwards, and may rest above the lower or middle turbinated bones. 

They may be dislodged, occasionally, by causing the child to sneeze. 
If situated pretty well forward, a bent probe or a hair-pin may dis- 
engage tliem. We have several times succeeded with a pair of delicate 
mouse-tooth forceps. In case the child is very impatient under the 
attempt to extract the foreign body, it will be advisable to put him 
under the influence of ether; and finally, if it cannot be brought 
forward, it will be proper to attempt to push it back into the pharynx ; 
but this should not be done while the patient is under the influence 
f>f an anesthetic, lest it should unfortimately be drawn into the trachea. 

Rhinoliths. Syn., Rhinolithi, r. c. ; Nasal Calculi.— Occasioii 
ally, but very rarely, calculi form in the nares. It is stated that they 
may form in the frontal sinus or antrum, and subsequently pass intotlie 
nares. Usually they originate in some portion of the nasal passage in 
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consequence of the presence of a foreign body, which serves as a 
nucleus for the calcareous deposits. Their form is determined by the 
form of the space in which they are lodged. The surface is generally 
uneven and discolored ; and they consist, usually, of the phosphates and 
carbonates of lime and magnesia, with mucous or other animal matter 
in addition to the nucleus. 

Their slow formation and concealed positions are apt to lead to many 
errors of diagnosis ; but careful examination with the probe, and the 
characteristic sensation communicated by a calculus, will determine the 
nature of the malady, and the remedy. 

Their removal is to be attempted in the same manner as has been 
directed for the removal of other foreign bodies from the nares. 

Nasal Polypi. Syn., Folypiis Nasi, R. C. 

Nasal polypi present three very distinct varieties, namely, the gela- 
tinous, the cystic, and the fibrous. 

Gelatinous. Syn., Polypus Nasi Glutinosus, r. C; Mucous ; 
Cellular ; Soft. — This variety, which may be regarded as the only true 
polypus, is much the most frequent. It is seen most often in middle 
life ; rarely in childhood or in advanced age. The progress of a soft 
polypus is usually slow and insidious, the patient not being aware of its 
existence until it has attained considerable size. He observes oidy a 
gradually increasing obstruction of one or both nares, attended with 
some excess of mucous secretion ; the obstruction being greater in 
damp weather, and when he has a slight cold. At length his attention 
is attracted, after forcible blowing of the nose, to a smooth, whitish, 
soft substance near the external orifice of the nares, which may again 
recede, and for a time disappear from view. Its structure is homoge- 
neous, being composed of hypertrophied mucous membrane and sub- 
mucous areolar tissue, infiltrated with a muco-serous fluid. 

There may be but one polypus, somewhat oval in shape, flattened on 
its lateral walls, and attached to the membrane from which it springs 
by a relatively narrow, and somewhat elongated pedicle ; or it may be 
composed of several lobes or outgrowths united by a common pedicle, 
having a pretty broad base. 

Frequently, there coexist several distinct polypi, with separate 
points of attachment, or both nares may be found occupied simultane- 
ously with polypoid growths. A remarkable uniformity is observed as 
to their points of origin ; by far the largest majority growing fi-om the 
free margin of the inferior turbinated bone ; next in point of frequency 
they project from the middle turbinated bone ; occasionally from the 
higher portions of the nares ; and it is said that they have been found, 
sometimes, originating from the frontal sinus or antrum, but they never 
grow from the septum. 



602 



SURGERY OF THE NOSE. 



Treatment of Soft Polypi. — Yarious astringent and caustic appli. 
cations have, in the hands of both surgeons and empirics, accomplished 
a temporary recession or reduction of these growths, but very seldom 
indeed a permanent cure. There is but one remedy which deserves tu 
be mentioned, namely, extirpation. 

Before attempting the removal of a soft polypus, the sm-geon should 
make himself thoroughly acquainted with the size and attachments of 
the adventitious growth ; and for this purpose the patient should he 
seated before a good light, and, with a firm silver probe, all the points 
within reach should be carefully explored. In most patients raucli 
additional information may be gained by carrying a finger throngh the 
mouth well into the posterior nares. The speculum is seldom of much 
use. If one desires to use a speculum, however, in this case, or in any 
other exploration of the nares, the ordinary bivalve otoscope will be 
found to answer every purpose. 

I have hitherto practised two modes of avulsion, one by the forceps 
and the other by the wire-noose, and I can hardly say to-day to which 
the preference ought to be given. If the operation is to be made with 
the forceps, I prefer those which are only slightly curved, and which 
are firm but light. The patient being seated, the forceps are intro- 
duced open, so as to embrace the polypus ; and in case the polypus is 
attached to the inferior turbinated bone, one blade of the forceps must 
be kept close to the floor of the nares, and to the ala, while the other is 
lifted towards the upper portion of the septum ; as soon as the end of 
the instrument is beyond the polypus, it must be pressed upwards and 
outwards, and then gently closed, to determine whether the turbinated 
bone is included within the grasp of the instrument ; if it is not, the 
forceps are to be closed firmly, and, with a slight rotation, steadily and 
rather quickly withdrawn. The portions of these growths attached to 
the membrane are usually quite vascular, and the avulsion is followed 
by sudden and fi*ee haemorrhage, which, however, ceases spontane- 
ously in a few seconds. 

Immediately, when the operation is completed and the bleeding is 
somewhat abated, a thorough examination should be instituted to deter- 
mine whether any portion has been left ; or whether the removal of the 
one has not brought others into view. It is well, indeed, to request the 
patient to submit to a more rigorous examination on the following day, 
when all bleeding has ceased, and by which time any remaining polypi 
will be very certain to have descended. 

The surgeon will know when he has seized the turbinated bone, 
by a crackling sensation, caused by pressing upon it with the forceps ; 
but we do not think he can always avoid pulling it away, when 
the attachment of the polypus is firm and broad ; we have met with 
this accident in several instances, but have never seen any of those ill 
effects ensue of which s\irgeons have spoken, namely, caries or necrosis 
of the adjacent bones ; on the contrary, these examples have often 
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furnished the most satisfactory results — the relief being always more 
complete, the bleeding less, and the polypi have not, as has happened so 
often in other cases, been reproduced. 

The wire-noose may be employed in the following manner : — Through 
a double silver canula of four or five inches in length, a piece of an- 
nealed iron wire is passed, so as to form an open noose at the farther 
extremity of the canula. Thus armed, the canula is carried along the 
tloor of the nares, until the noose can be felt in the pharynx, where it 
may be seized with the first and second fingers of the right hand and 
opened more widely. The canula is then carefully withdrawn, in such 
a manner that the noose will slide along the turbinated bone, from be- 
liind forwards ; if any resistance is felt the wire is held steadily in place, 
and the canula pushed back, until the neck of the polypus is seized, and 
the ^vire is made fast over the wings of the canula. By torsion and 
withdrawal, the avulsion is now completed. This method is especially 
advantageous when the polypus is large, or situated far back. 

When the polypus is too large to be extracted through the anterior, 
it may be seized through the posterior nares by a strong, well-serrated, 
and abruptly-curved pair of forceps. The instrument being guided by 
the index finger, it is scarcely more difiicult to practise avulsion by this 
method, than through the anterior nares. In some cases the seizure of 
the polypus is facilitated, by pushing the polypus back with the finger, 
thrust well into the anterior nares. 

Cystic or Membranous Polypi are generally multiple. We have 
seen as many as fifteen or twenty in one nostril, growing from various 
points of the mucous membrane, varying in size from a pea to a filbert. 
These cysts form in the submucous connective tissue, displacing the 
nuicous membrane, which constitutes their only investment. They must 
be seized by forceps and torn away one after the other ; but in what- 
ever manner and however thoroughly removed, they are exceedingly 
apt to be reproduced. 

After the removal of either a soft or a cystic polypus, it is well to 
employ injections, or insufflations of astringents for several weeks, to 
prevent their recurrence. Alum-water is perhaps as efficient in this 
regard as any other agent, but it is not always successful. 

Fibrous Polypus. Syn., Polypus Nasi Fibrosus, r. c. ; Fleshy ; 
Sarcomatous. — These tumors have nothing in common with a true 
I)ol}'pus, except that they occur within the nares. They grow from the 
subnuicous periosteum of any portion of the nose or adjacent cavities, 
and are of the same character as those which proceed from the submu- 
cous connective tissue of the uterus. They are highly vascular, much 
nnner than a true polypus, of a reddish color, growing more rapidly 
and attaining a greater size. They soon fill the entire nasal cavity, and 
eventually cause absorption of the surrounding walls by their pressure. 
During their progress the patient is constantly liable to profuse nasal 
haemorrhages. 
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Occasionally, we have seen these tiunors spontaneously strangulated 
in consec[uence of the pressure of the surrounding parietes, but their 

growth has been sj^eedily renewed. 
Nothing but complete extirpation 
will suffice ; and for this purpose a 
ligature of wire may be applied by 
the aid of a double canula, in the 
manner already described when 
treating of soft polypi, the ligature 
being retained until sloughing has 
taken j^lace. We have once suc- 
ceeded by this method in the case 
of a lad, sixteen years of age, but 
not until we had made one unsuc- 
cessful trial several months pi-evious. 
The first tumor was larger tlian a 
hen's egg, and when the ligature 
separated, the whole mass fell into 
the pharynx, and it was swallowed. 
Warned by this experience, when 
the tumor returned, and had attained again about the same size, the 
ligature was applied as before, and on the third day the entire mass 
was removed by cur\'ed f(^rceps through the posterior nares. The cure 
was this time complete. 

We sometimes find it necessary to expose the tumor at the point of 
its origin, whether that be within the nose, or the antrum, or elsewhere, 
and remove it through the external opening thus made. 

Encephaloid Polypi. — The limitations of fibroid and encephaloid 
nasal tumors, are not always clearly defined. They resemble each other 
in the points of their origin, in their progress, and in their external 
appearance ; the essential differences to be noted being the greater 
rapidity of growth in the case of encephaloid, the more rapid disappear- 
ance of the adjacent bony structures, their greater tendency to bleed, 
and the early appearance of a constitutional cachexia. Indeed, there is 
reason to believe that the originally fibrous and relatively innocent 
tumor often becomes, in its progress, encephaloid and malignant. 

It is not probable that any surgical operation will prove more than a 
palliative in these cases. If removed, the operation must be made 
through external incisions. A frightful hfemorrhage sometimes accom- 
panies these operations, which, however, ceases ordinarily the moment the 
entire mass is removed. In case it persists to an alarming extent, pings 
must be introduced into the posterior and anterior nares. Occasionally, 
before entering upon these operations, I have tied the common carotid 
on the corresponding side, and with considerable advantage, so far as 
the loss of blood is concerned. 
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Epistaxis, R. O. 

The mucous membrane of the nose is thick, pulpy, and highly vascu- 
lar, the vessels being supported by tissues which readily give way undei 
moderate pressure ; consequently nasal hiemorrhages are exceedingly 
frequent, and, unlike other haemorrhages, seldom cause alarm. 

The immediate causes of a nasal haemorrhage may be stated to be 
—first, lesion of tissue, occasioned by ulceration, or lesion caused by 
external violence directly or indirectly applied ; second, congestion of 
the vessels, this hyperiemia in some cases being permanent, and consti- 
tuting a truly varicose or aneurismal condition ; third, degeneration of 
the vascular tunics. 

Epistaxis of the first class, which might be named traumatic, exists 
independently of any remote or constitutional cause, and generally 
ceases spontaneously. 

Epistaxis due to congestion or hypersemia, occurs under two very 
opposite conditions of the system, one of which is usually denominated 
" plethora," and the other " anaemia." In this regard, however, the mu- 
cous membrane of the nose is not exceptional, since all other tissues and 
organs of the body are liable to hyperaemia under the same opposite gen- 
eral conditions. The pituitary membrane is only singular in the small 
resistance wliich the walls of its vessels present under the pressure of 
congestion. Of these two remote causes, anaemia performs the most 
important role in the production of epistaxis ; colorless children and 
chlorotic females presenting the most frequent and familiar examples. 
It is possible that other causes may co-operate with this condition of 
ansemia in producing congestions and haemorrhages ; such as obstruc- 
tions occasioned by disease of various internal organs. No doubt such 
complications often coexist with anaemia, but whether in the relation of 
cause or effect, it might be difficult to determine. Paralysis of the 
vasa motor nerves, in consecpience of the impoverished state of the 
blood, appears, however, fully adequate to explain the vascular conges- 
tions. Haemorrhages of this latter class may cease spontaneously when 
the hj^ersemia is relieved by the flow ; but it is certain to return unless 
proper measures are taken to improve the condition of the blood and of 
the general system. 

Haemorrhages of the third class belong to advanced life. They are 
rare, but much more serious in their results than either of the other 
forms of nasal haemorrhage, since at this period of life the processes of 
nutrition are slow, and the loss occasioned by a profuse bleeding is not 
easily repaired. 

Treatment of Epistaxis. — The proper constitutional treatment can 
only be determined after an investigation of its remote or predisposing 
cause. The local treatment alone, demands in this place especial atten- 
tion ; and tliis will be nearly the same for all varieties of nasal haemor- 
rhages. 
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The head mxi&t be kept elevated and cool ; while the feet and hand? 
arc made warm by plunging them in hot water. Everything nnist be 
removed from the neck calculated to prevent the free return of the 
blood through the large but superficial cervical veins ; even a shirt- 
collar must be unbuttoned and thrown open. In order to keep the 
head cool, cloths moistened with cool water may be sufficient, but over 
tlio nose it is well to apply ice-water. Insufflation of cold water, or of 
water medicated with astringents, seldom succeeds ; nor does it serve 
any better purpose when applied by means of a douche. The first 
object is to secure the formation of a clot, and this cannot be accom- 
plished while water is thus employed. 

The application of solutions of nitrate of silver can only be made 
safely with a camel's-hair pencil, and we seldom know, even approxi- 
mately, the exact point of lesion. The persulphate of iron we have 
seen injected, but it has sometimes caused intense intlammation and 
swelling, which has extended even to the fauces and larynx, endangering 
life more seriously than the haemorrhage. Nor has it even then gener- 
ally controlled the bleeding. Of the two we would much prefer a trial 
of the ordinary astringents, by the aid of the douche, such as a solution 
of alum and water. 

The truth is, after all, that it is better always to depend upon the plug 
formed by the clot ; and, if the simple measures first suggested do not 
succeed and the haemorrhage is alarming, it is best to resort at once to 
the tampon, by which this result is almost always promptly secured. 
It is very trying to be obliged to do this when the nose, mouth, and 
throat are infiamed and swollen by caustic applications ; and nothing is 
more easy than to plug the nostrils before this has occurred. 

In order to carry the plug into the posterior nares it is convenient to 
have a Bellocq's canula, but this instrument is by no means indispen- 



Fig. 3»i. 




BeUocq's Canula. 



sable. An ordinary flexible bougie or catheter I have used much oftener 
than Bellocq's ingenious instrument. A piece of sheet-lint is folded into 
a pledget of about two inches in length by half an inch in thickness, 
—for the adult— and across its middle a strong linen or silk coi-d is tied, 
leaving the two ends of the cord free. A second cord is thus made fast 
to the pledget, leaWng only one end free. 

The flexible catheter is now passed along the floor of the nai-es to the 
pliarynx, where it is seized by forceps, or by the finger, and drawn out of 
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the moutli ; the free ends of the first cord are made fast to its extremity, 
and the catheter is immediately withdra^vn, the tampon brought firmly 
to its place in the posterior nares, and the extremities of the cord tied 
over a second roll of lint placed against the anterior nares. In drawing 
the tampon to its place, it is well to guide it past the velum with the 
index finger. The second cord, still hanging from the mouth, is finally 
laid over the cheek and secured by a strip of adliesive plaster. 

It is not advisable in most cases to remove the tampon earlier than 
the third day ; at which time the anterior or nasal cords may be cut, and 
while the buccal cord is held in one hand, the index finger of the other 
will press upon it behind the velum and force out the plug. The im- 
poitaucc of the buccal cord will now be recognized, since it not only 
provides against the danger that the plug may suddenly fall into the 
pbarjmx and be swallowed during the removal, but it facilitates greatly 
it? dislodgraent. 

Rhinoplasty. 

The operations for the repair or for the reconstruction of the nose, 
pre to be varied according to the exigencies of each case ; and it will only 
he possible to indicate a certain number of the leading methods. 

In general it may be said that the various methods are all comprised 
under three classes, torsion, sliding, and transplantation from remote 
parts. Thus, for example, the nose may be repaired by integument 
horrowed from the forehead, this method invoh'ing torsion of the ped- 
icle ; by integument obtained from the cheeks, in this case the transfer 
being accomplished generally by sliding ; and by integument taken fi-om 
the arm, forearm, or hand, or by transplantation from remote parts. 

Having myself piractised all of these three methods in the i-epair of 
the nose, I am prepared to declare my decided preference, in nearly all 
cases, for the first, or the operation by torsion, from the forehead. 

Rhinoplasty by Torsion, from the Forehead. Kooma, or Indian 
Method. — In case the entire nose, including the nasal bones, is 
destroyed, having first assured ourselves that the patient is suffering 
under no serious local or constitutional malady or dyscrasy, the follow- 
ing rules and methods of practice are recommended. 

First operation / for the closure of the nasal chasm. — Hitherto this 
operation — which I regard as preliminary and as essential to success in 
the class of cases now under consideration — has not been thought neces- 
sary, but the transplanted integument designed to form the new nose 
has been laid over the chasm, and attached only to its margins, or to the 
integument but little removed from the margins, consequently the cen- 
tre of the flap has had no support, and was liable to fall through when 
fhe opening was very large, or at least to become very much flattened. 

The opening, if small, may be closed by freshening the margins, and, 
after lifting the adjacent integument by subcutaneous dissection, slid- 
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ing the flaps thus constructed to the median line and uniting them bv 
sutures ; or, in case the chasm is very large, the integument may be 
dissected from the cheeks on either side, lifted and reversed. By this 

Fig. 323 A. Fig. .323 B. 




^"cisions for closure of chasm by reversal of the integuments ; from an operation by the Author 
Pig. B. Same after closure and cicatrization. 

plan the raw surfaces of the flaps are left exposed, and the tegumeiitary 
surface forms the lining of the roof of the nose, the free margins of the 
flaps being united in the median line by sutures. The union will occur 
all the more readily because the flaps are separated from the integu- 
ment of the face, and are subjected to no strain. In a few week.s the 
entire surface will cicatrize, and the first step of the operation will be com- 
pleted. Between this operation and the next following, an interval of 
at least eight weeks should intervene. 

Seco7id Operation.—l. A piece of leather or of pasteboard, previous- 
ly moistened, is cut of the size and shape of the proposed tegunientary 
flap, and laid upon the centre of the forehead in a position the reverse 
of that which the flap is to occupy upon the vestige of nose. 2. With 
a camel's-hair pencil, moistened with the tincture of iodine, the line 
of incision is marked out upon the forehead, and must be permitted 
to become dry before the incisions are commenced. 3. The iiitegunieut 
must^ be removed to the extent of two or three lines in breadth along 
the sides of the nose, and wherever the flap is to be inserted, i. The 
flap ^\dll be made from the forehead, including as nnich as may he 
required to form the ala? and the colunma, bv incisions following the 
outer margins of the stain left by the iodine, and two or three "lines 
removed from the exact limits of the pasteboard model— that is to say, 
the flap must be cut considerably larger than is required, to coui- 
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pensate for subsequent contraction. The knife should cut firmly to the 
hone, including in the flap everything but the periosteum. On the 
j'ight side the incision may terminate opposite the inner canthus, but on 
the left it must be continued into the line of incision already made along 
the corresponding side of the nose. The pedicle should be broad, in- 
chiding not only the smooth space between the brows, but, in some cases, 
a portion of the brows themselves. 5. The flap having been elevated, 
is turned toward the right hand of the operator, brought down and 
secured in position by a number of fine silk sutures. There must be 
no strain upon the pedicle, or upon any portion of the flap, 6. Strips 
of sheet lint covered with cerate are laid over the nose, and the whole 
covered with a mass of cotton batting, retained by a light turn of a roller. 
The wound in the forehead may be left open, covered oidy with cerate, 
or it may be closed in part by adliesive plasters. 



Fig. 324. Fig. 325. 




Photograph of M. C, Front View. Operation by the Author. Side View. 



It will be observed now that the flap is so large that it lies in folds, 
but this excess of size is necessary in order that it may be fi*ee to 
(ioutract and thicken, since it is upon this alone that I rely to give 
elevation to the nose. Most operators have preferred to keep the flap 
elevated by supports until cicatrization is completed, and as a conse- 
([ueuce the integument has not been allowed to thicken, and when the 
support was removed the flap has fallen. They have had in view, more- 
'•\er, the re-establishment or preservation of the nasal apertures, which 
011(1 cannot always be attained by my operation, but which is really a 
matter of small moment. 

It may be necessary to remove an apprehension that the under surface 
"f the flap may not unite with the outer and tegumentary surface of 
the nose. Eepeated observations have shown that it will unite, and 
that in any part of the body a raw flap pressed close upon a tegumen- 
tiirv surface will, in most cases, unite in a similar manner. 
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The colurana should be made from the forelicad, even wlien it jg 
];ecessary to include a portion of the hairy scalp. If hair grows again 
after transplantation, it will be found to be small, the follicles liaving 
degenerated in consequence of lack of nourishment. 

Finally, it will be left to the judgment of the surgeon to determine, 
after the lapse of four or six weeks, whether it will be advisable to cut 
and unroll the pedicle, and replace a portion of it in the space between 
and above the eyebrows. 

Fig. 326. 





Fig. 327. 



Bhinoplasty from the Forehead. First Step. Front View of same. 

By the Author. 

In the same manner I have repeatedly closed an opening on the side 
of the nose, or supplied the loss of a portion of the end of the nose 

after the removal of an epithelioma.' 
In such cases, however, the pedicle is 
always cut at the end of three or four 
wrecks, and replaced in the forehead. In 
the accompanying wood-cuts (fig. 326) 
is represented the case of a woman, the 
end of whose nose was bitten off in a 
brawd, January 1st, 1867.' I operated on 
the seventh day after the injury. One 
month later she was placed under the 
influence of chloroform, for the pur- 
pose of having the pedicle divided and 
replaced, but before I was ready to 
operate she ceased to breathe, being 
killed by the anaesthetic. The wo(jd- 
cuts represent, therefore, the condition 
of the patient immediately prior to the separation and replacement of 
the pedicle, which would have completed the operation. 

' Rhinoplasty, a paper read before the New York Academy of Medicine, February, 1869, 
and published in the " Bulletin." 

I ke Med. liec., New York, May 18, 1867. 




Result of Operation. By the Author. 
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Fig. 327 represents a case in which an epithelioma was removed by 
the author from the side of the nose, the wound being repaired by in- 
te<'innent transplanted from the forehead. The dotted lines indicate 
the original incisions. One year after the operation, when this photo- 
graph was taken, the cicatricial lines indicating the course of the inci 
gions were nearly obliterated. 

Rhinoplasty by Sliding, generally called the French Method. — 
If the loss of integument is very limited, this method is sometimes 
practicable ; but the tension of the flap necessarily resulting from the 
stretching of the skin in the process of sliding, is apt to draw the nose 
eventually to one side. In other cases the union fails wholly, and the 
flap retreats to its original position. We have usually avoided these 
accidents in a measure, however, by supporting the integument of the 
face by adhesive plasters, and by cutting the flap at its base at the 
end of twelve or fourteen days, when union at the opposite margin was 
complete. 

In some cases integument may be taken from the cheek and removed 
to the nose by torsion, the pedicle being subsequently cut and replaced, 
or not, as may be found necessary. 

Rhinoplasty by Transplantation from Remote Parts. Ital- 
ian Method. — The usual mode of procedure by the Italian method is 
to borrow integument from the arm or forearm ; the arm being first 
secured in position by a properly constructed apparatus, or by bandages. 

The vestige of nose having been freshened, the flap is lifted from the 
arm, and made fast to the face by sutures. On the fifth or sixth day, 
or as soon as union is established, the pedicle is severed, tlie arm releas- 
ed, and the adjustment of the flap completed. 

The position of the arm demanded by the Italian method has alwa^'s 
been found fatiguing to the patient, and in some cases it has proven so 
extremely painful that surgeons do not often at the present day resort 
to it. Dr. Prince, of Illinois, has contrived a very ingenious apparatus 
fts a substitute for that used by Warren and Tagliacotius, the framework 
of which is composed of iron.' 

The following case will illustrate an original method of rhinoplasty 
from the hand. Dieffenbach, in his Operative Surgery, published in 
1856, says that Labat had formed a columna nasi, by a flap taken from 
the palm between the thumb and the index finger ; but I am not aware 
that any other surgeon than myself has attempted to form any consid- 
erable portion of the nose from the hand. 

AVlien a child, the patient had lost a large portion of his nose from a 
bum. The face was also extensively scarred, the mouth contracted, 
and the left upper and lower eyelids were everted. March, 1847, I 
operated for the restoration of the upper and lower lids, and a few days 
later I enlarged the commissures of the mouth. March, 1848, the fii*8t 

' Plattics^ by David Prince, M.D.. Lindsay and Blakieton. Philadelphia, 1868. 
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operations having proved successful, the right ala of the tose was it-, 
stored by a sliding operation. There was then no remaining integu- 
nient upon the face or forehead sufficiently fi-ee from cicatrices to be 
used for the restoration of the opposite ala. March 29, the operation 
for reformation of the left ala and the end of the nose was commenced. 
A flap was dissected from the ball of the thumb of the right hand 
two inches in length by one and a half in breadth, its base resting 
over the radial border of the metacarpal bone of the index finger ; 
it was then turned back, dressed with simple cerate, and enveloped in 
cotton batting. At the end of two weeks the flap, by sloughing and 
contraction, had diminished to about half its original size, but it was 
three times its original thickness. April 12, having placed upon the 
head of the patient a cap furnished with straps, the nose and the 
margins of the flap were freshened, and by means of a sling the arm 
and hand were brought up and secured to the cap, the flap being made 
fast by five small sutures. A pillow was slung under the arm-pit, 
against which the arm rested. Two students were left in attendance to 
assist the patient in supporting the arm, and these were relieved every 
four hours by others. Precisely at the expiration of seventy-two hours, 
the integament was severed and the hand released, the patient being 
already much exhausted, and impatient for the separation to be effected. 
A small portion of the flap sloughed after the separation, but enough 
remained to give a satisfactory result.' 

Tagliacotius, in transplanting from the arm, always left the flap tu 
contract and cicatrize several days or weeks before making it fast to the 
face. Modern operators have, in most cases, applied the flap at once, but 
it is doubtful whether by this procedure the operation has been im- 
proved. The vascularity of the integument covering the arm and hand 
is very much less than that of the face, and flaps lifted fi-om the former 
are for this reason much more liable to slough than flaps, of equal 
size and form, taken from the latter. By lifting the integument from 
the arm or hand, and permitting it to inflame and thicken before it is 
attached to the face, the danger of a failure to unite and of sloughing is 
probably materially lessened. 

In case the columna alone is destroyed, it is best replaced by inter- 
cepting a portion of the upper lip by two parallel vertical incisions, 
and then lifting and attaching the intercepted piece to the apex of the 
nose ; closing at once the wound in the lip by sutures. The mucous 
membrane which is exposed eventually assumes very much the appear- 
ance of integument. 

When the bridge of the nose is greatly depressed, without loss or de- 
formity of the end, the only proper remedy is transplantation from the 
forehead ; a piece of integument being laid over the depressed portion 
like a saddle. 



' Buffalo Med. and Surg. Jour., vol. iv., p. 459, Jan., 1849. 
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But in those cases in which the falling of the bridge las tipped the 
end of the nose upwards, it will be necessary to dissect the integument 
fi'oin above downwards, and slide the end of the nose and its al£e down- 
wards, and then immediately supply the loss of integument above by 
tiansplantation from the forehead ; or, where the amount of integument 
to be supplied is very small, by sliding integument from the opposite 
sides of the nose. 

Finally, we wish to correct an error into which all young surgeons 
must inevitably fall if they have never seen the results of rhinoplasty, 
when made for the restoration of a nose which was completely lost, but 
who have obtained their information only from the illustrations in the 
various surgical treatises. A well-proportioned, perfect nose was pro- 
bably never made in such a case. Indeed, if the nose is inspected one 
year after the operation is completed, it will, in most cases, be found to 
be little else than a flabby, fungous-looking appendage, whose cosmetic 
vahie would be very doubtful, were it not that it closes in from view 
those hideous nasal caverns. 

When only a portion of the nose has been destroyed, and especially 
when the support of the nasal bones and of the septum is preserved, 
very much better results may sometimes be attained. Not to speak of 
what we have ourselves been able to accomplish in some of these cases, 
we may be permitted to call attention to a nose constructed by Dr. 
Krackowizer, of this city, and worn by a fellow-citizen, as one which is 
perfect, inasmuch as no one could say, from inspection, that it was not 
the original organ. 



OHAPTEE Y, 

STJKGERY OF THE LIPS AND PALATE. 

Hare-lip. Syn., Labium Leporinum. Labrum Leporinum, R. C. 

Hake-lip is a congenital malformation, and a result of arrest of devel- 
opment. The upper hp is formed fi-om three points, namely, a central 
and two lateral points, and, whenever the union of these several por- 
tions is not completed, a fissure results. The fissure is, therefore, very 
seldom, properly speaking, central, but it is upon one or both sides. 
Warren, in his " Surgical Cases," has, however, reported one example of 
true central fissure, the line of separation passing between the first in- 
cisors. 

It is convenient to divide hare-lip into two principal varieties, namely. 
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single and double, according as it is found to exist upon one or both 
sides. Either of these varieties may be complicated with a fissure of 
the alveolar arcade of the hard and soft palates. Fissures in the alveo- 
lar arcade are, like fissures of the lip, the results of arrest of develop- 
ment ; the maxillary bones not having become united with the incisive 
or inter-maxillary bones. Indeed, tliis condition of abnormity in the 
human species corresponds to what is observed to be normal in certain 
of the lower classes of vertebrata ; the central, intercepted promoutoi'v 
of bone answering to the premaxillary bones of these animals. 

Period most favorable for the operation. — There can be no doubt 
that, if we regard the danger to life from the operation alone, it is in- 
creased in a tolerably exact ratio as we approach the period of birth ; 
but, on the other hand, the danger to life from inability to receive food, 
while the fissure of the lip remains, is, in very many cases, quite equal to 
the hazards of the operation. In addition it may be said, that an early 
operation is more certain to leave a perfect result in later life ; and it 
is believed that in case the alveolar or palatine bones are separated, also, 
the pressure of the reunited lip will aid in their approximation. 

In a great many cases, both in this country and elsewhere, the opera- 
tion has been made on the first day after birth ; and Dr. Raborg, of 
this city, informs me, that, having operated upon the first day, the 
child was able to nurse on the fourth. Perhaps the majority of expe- 
rienced surgeons have preferred to operate between the sixth and six- 
teenth week. The earliest period at which I have myself operated is 
the seventh day. 

There is another question, of even more importance than that which 
relates to the age of the patient, namely, the condition of health. The 
testimony of experience is upon this point conclusive. If the child is 
exceedingly delicate or feeble, if it has a diarrhoea, or an eruptive affec- 
tion, or any other disturbing malady, it is better to wait. Nor ought 
the operation ever to be made during the period of first dentition. 

Moreover the season of the year, as an active predisposing cause of 
disease in early life, is always to be considered. In consequence of the 
operation, and perhaps partly in consequence of the reception of blood 
into the stomach, infants generally suffer from diarrhea on the second 
or third day, and, if the operation is made in midsummer, these intes- 
tinal disturbances sometimes prove fatal. 

In regard to the use of anjesthetics, it may be remarked that infants 
pass under their influence very quickly and pleasantly, and there is 
perhaps no instance of death from this cause ; but feeble infants often 
look very much prostrated after their employment, and I believe they 
are rendered more liable to the occurrence of diarrhoea. On the whole, 
as the operation usually occupies but a few moments, it might be as 
well to omit them generally. 

Single Uncomplicated Fissure. — The instruments required for 
this operation are a pair of forceps, a strong pair of scissors, and a 
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kiiifc. In order to secnre the hands of the child it is only necessary to 
withdraw the arms from 
the sleeves of the dress 
and place them inside of 
the waist 

The child being held 
upon the lap of an as- 
sistant, the surgeon 
seizes the lip with his 
lingers, and with a few 
incisions separates it 
from the alveoli ; then, 

with the strong scissors, operation as practised by the Author in Uncomplicated, Siuglj 
, 1 j1 p Fissure. 

he cuts away both tree 

margins, taldng care that sufficient is removed, so that a broad and 
sti-aight raw surface shall be exposed. While these ijicisions are 
making, and until the fissure is closed by the sutures, an assistant should 
hold upon the lip on either side to control the coronary arteries. 

The moment the incisions are completed the surgeon plunges a large, 
straight needle, armed with a heavy silk thread, through the lower 
margin of the lip, about three lines from the cut surface, and half a line 
above the junction of the integument with the vermilion border, and 
brings out the needle upon the opposite side at a corresponding point. 
A second needle, having a straight shaft but curved point, furnished 
with a similar suture, is then intmduced near the upper margin of the 
fissure and equally remote from the cut surface. In the case of infants, 
and especially when the fissure does not extend fairly into the nostril, 
two sutures are sufficient. In other cases a third must be introduced 
at an intermediate point. The sutures are now tied, connneucing with 
the uppermost. If the lower suture is tied first it is apt to slide over 
the vermilion border and fold it in. The bleeding ceases at once when 
the sutures are tied. The dressing is completed by adhesive strips laid 
over the lip from one cheek to the other. 

Some words of explanation, and perhaps of defence, of this mode of 
operating, may be necessary. All my operations for hare-lip have been 
carefully recorded, and by one of my pupils they have been classified 
and analyzed. 1 Up to this moment they amount to fifty-five cases; 
and of these three only have failed to unite. One of the failures ^va.s 
my fii-st operation, in which case I employed hare-lip pins, and never 
saw the patient after the operation was made. In the second case, also, 
tlie patient was operated upon at a dispensary, and the mother did not 
rctum to me until the end of the week, when I found the adhesive 
plastei-s loose, and the lip, which had evidently united, torn out. The 
third case united, but the child was exceedingly feeble, and on the fifth 
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day the union gave way, and on the ninth day she died. My cciitein- 
poraries have not furnished any exact statements of their results, but 
v^hen I was a young man, M. Koux used to say that we Avere not to 
expect more than two successes out of every three cases. Roux oper- 
ated with pins, as, indeed, most surgeons have done since they were 
lii'st introduced by Ambrose Par^ ; yet, as I think, with no good reason. 
After my first unfortunate operation I have never used them, and the 
results of my operations ought to be a sufiicient defence of the silk 
sutures, which I have, since that time, universally employed. 

The objections to the pins are, that they do not transfix the entire 
thickness of the lip, and that consequently the posterior margin of the 
fissure is not held well in contact ; they leave projecting ends which 
are constantly liable to be hit ; they are in the way of a neat and 
proper adjustment of adhesive plasters. 

The metallic suture presents also some obstacle to the use of adhesive 
plasters ; they are not so easily removed, and they are quite as likely as 
the silk sutures to cause ulceration. Perhaps, if the sutures were 
permitted to remain many days, a difference in this regard might be 
observed, and the metallic sutures might offer some advantages; but 
they possess no advantage in cases of hare-lip when the sutures are 
removed as early as the third, fourth, or fifth days. 

A strong, unyielding, clean-cutting pair of scissors, such as I have 
had constructed expressly for this purpose, removes the margins of the 
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Haie-lip Scissora. 



fissure more quickly and more satisfactorily than the knife. And I 
have found a straight incision better in most cases than any of the 
various modifications hitherto suggested ; but, if one desires to give to 
the incision any special form or direction, it can be as easily accomplish- 
ed with the scissors as with the knife. 

Finally, upon the proper application of the adhesive strips much of 
the success of the operation is to depend. Their purpose is threefold : 
fii'st, to draw the cheeks so firmly together as to remove all strain from 
the sutures ; second, to compress and flatten the margins of the wound, 
operating in this respect very much as Dr. Bozeraan's button is knowi 
to do in securing accurate apposition of vesico-vaginal fistulos ; third 
— by permitting the lower strap to completely overhang the lower margin 
of the lip — to protect the lip from the spoon when receiving food, and 
to prevent it from becoming dry. If the prolabium is constantly 
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xposed and not subjected to the moderate pressure of the strips of 
plaster, it is apt to swell and crack open. 

The plaster strips, in order to be ethcient, need to be renewed, after 
the second day, every twenty-four hours : the cheeks being supported 
by an assistant while the surgeon cuts them in the centre — removing 
those portions only which have become moistened, and leaving the por- 
tions covering the cheeks. With warm water and soap, and a soft sponge 
the hp is made clean, and the wounds caused by the sutures examined. 
If any degree of ulceration is observed, a solution of sulphate of zinc, 
of the strength of one or two grains to the ounce, must be applied with a 
camel' s-hair pencil. Usually it will be safe to remove one of the sutures 
as early as the third or fourth day, and rarely need any of them be left 
after the fifth, but the straps should be continued from seven to four- 
teen days. 

Ilainsby's spring cheek compressor appears to me a very awkward 
substitute for adhesive strips, and it is seldom used by surgeons in this 
country, although Mr. Fergusson thinks it of great value as a support to 
the lip, and in some cases of wide fissure he has used it with advantage 
for some time previous to the operation. 

In one case of single fissure which was only about one-half an inch 
in depth, the following expedient secured an admirable result. The lip 
was transfixed with a narrow bistoury above the apex of the fissure, and 
from thence the incision was carried downwards and outwards to within 
a few lines of the border of the lip ; from the same point of beginning 
the knife was carried downwards and inwards, and the intermediate 
loop of integument displaced downwards ; after which the triangular 
hole in the lip was closed by a couple of sutures. At first the loop 
formed a projection upon the border of the lip, but in a short time it 
contracted and the line of the lip was left remarkably perfect. 

The same procedure may be adopted in cases in which a slight 
failure in a previous operation has left a depression in the border of 
the hp. 

Single Fissure ; complicated with Fissure of the Alveolus, or 
with Fissure of the Alveolus and Palate Bones, — The fissure in the 
alveolar arcade corresponds uniformly to the space between the second 
incisor and the cuspid, indicating the line of original separation between 
the maxillary and intermaxillary portions of the upper jaw. 

In these examples the maxillary bone on this side is usually depressed, 
and the ala of the same side is both depressed and displaced laterally. 
The outer margin of the labial fissure is much obliqued outwards, and 
l)ound to the gums by a membranous frsenum. The central or inter- 
maxillary portion of the jaw contains usually the germs of two teeth, 
one of which generally presents toward the fissure. 

The operation for the relief of this deformity is the same as that for 
single, uncomplicated fissure, with thes6 exceptions. The germ of the 
second incisor, if presenting toward the fissure, ought first to be removed, 
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by a pretty deep circular incision with the point of a strong knife; the 
membranous frasnum beneath the outer margin of the lissure must be 
cut freely, and the dissection must be continued well up under the 
outer ala in order that it may be lifted, and that it may be drawn, 
without strain upon the suture, toward the septum. The knife should 
be kept close to the bone, to avoid wounding large vessels. The frae- 
num which underlies the internal margin of the lissure should not he 
divided so freely, inasmuch as it is not desirable that this portion of the 
lip should be much displaced by the traction of the sntures, but rather 
that it should remain as a fixed point. It nmst be divided, however, 
sufficiently to allow one blade of the scissors to pass underneath ; and 
at the same moment any portion of the gum which lies exposed may be 
shaved off, so as to give a broader surface for adhesion. In removing 
the very oblique outer margin of the fissure, care must be taken that 
the incision is sufficiently prolonged both above and below ; and all the 
curve, which some surgeons have considered desirable, can be given to 
the incision, by seizing this margin with a pair of toothed forceps 
midway between its upper and lower extremity, and cutting with the 
scissors while traction is made with the forceps. Finally, these exam- 
ples generally require three sutures, the uppermost of which must be 
entered at the outer margin of one ala, and brought out near the outer 
margin of the opposite, crossing the median line just below tlie 
columna nasi. I have sometimes added a fourth, on the lower or 
lower and imier margin of the prolabium, made with a delicate silk 
thread. Several surgeons of much experience think this suture ought 
never to be omitted ; but I have observed that it is apt to be disturbed 
in feeding, and that it is very prone to cause ulceration. I therefore 
use it only exceptionally, and always remove it as early as the second 
day. 

Double Fissure, complicated with Fissure of the Alveolar 
Arcade. — I have not met with any examples of double fissure which 
were not complicated with fissure of the bone ; but in other respects 
these cases present a considerable variety of conditions. 

The central or intercepted bone always contains 
the germs of the four incisor teeth. In one exam- 
ple I found it to contain the germs of six teeth. 
At least two of these teeth, or their germs, usually 
present obliquely outwards ; sometimes directly 
forwards. It is situated more or less in advance 
of the lateral portions of the superior maxilla; 

sometimes very slightly, and at other times the 

Double Fissure, compiicafc- vomcr carrics the central piece forward in such a 
ed .-ith Fissure of the Alveo- manner that the intermediate tegumentary cover- 
ing is on the same line and continuous with the 

ridge of the nose. 

The treatment of a case of this kind, in which the central portion 
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projects only moderately, presents no special complications. No one 
tliiiiks now, I trust, of operating upon the two fissures at different pe- 
riods of time, as was once proposed, and perhaps piaciised. 

jjoth tegumentary fissures are to be treated in the manner already 
described, the central piece of integument being reduced to the form 
of the letter V- The sutures are then passed fi'om side to side, under- 
neath the central piece, and tied over the median line. To obviate all 
danger of ulceration or strangulation of this tongue of integument, it 
will be prudent to interpose a narrow fold of sheet-liut between it 
and the knot. 

The surgeon must not forget to remove the germs of those teeth which 
present directly forwards or toward the fissure. These teeth develop 
usually very rapidly, and we have seen them break up an adhesion, 
which was already completed, by the projections which they caused. 

When the inter-maxillary bones project very much they nmst either 
be cut away or displaced. If on examination it is obvious that the in- 
ter-niaxillary prominence is too much elevated, 
as, for example, when it is nearly or quite on a ^ 
level with the ridge of the nose, the tegumen- 
tary covering must be lifted by dissection, and 
the bone cut away with cutting forceps or 
scissors. The artery of the septum usually 
bleeds very freely on making the section of 
the bone, but pressure with' the end of the 
finger, continued a few minutes, will generally 
control it. The lip is then to be closed in the central* piece!'"'^''' '""'J''"'^'"' 
usual way ; the piece of integument attached 

to the end of the nose being left hanging, for the purpose of making 
use of it, one or two months later, to form a columna. If this is not 
done, the interior nares present a very open and unsightly appearance. 
Wlien the bony promontory is less elevated, but so much above the 
line of the maxillary bones as to occasion serious deformity, it may be 
bent or crushed into position. 

Notwithstanding I never have occasion to use hare-lip pins in this 
operation, it seems necessary, since so many of my contemporaries con- 
tinue to employ them, to describe their mode of application. 

Soft iron wire is now generally preferred to the inflexible silver pins, 
one extremity being furnished with a steel point. Two of these are 
ijenerally employed, each pin being introduced about one-quarter of an 
inch from the margin of the fissure, and, after penetrating two-thirds of 
the thickness of the lip, it is carried across and brought out in the same 
manner upon the opposite side. A piece of silk thread, or of some more 
soft material, such as white yarn or candle-wicking, is then carried 
around the lower pin and across the fissure, in the form of the figure 8» 
01 in the manner that children wind their kite-strings. Dr. Gross pre- 
feis to wind the thread around the pins without crossing — that is, in a 
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circular or elliptical manner. In the same manner the upper pin is en- 
closed with a separate thread. After which, by similar diagonal turns, a 
third suture is made to unite the two pins, and to compress in some 
measure the intermediate portion of the lip. Lately we have observed 
that many surgeons, who employ the pins, add also the adhesive plaster; 
yet it is apparent that, over the irregular projections caused bv the 
threads and pins, they are used to less advantage. Finally, the points 
of the needles are removed, and the dressing is complete. The practice 
is usually to remove the pins on the third or fourth day, and thereafter 
to rely upon the adhesive plasters alone. 

Congenital Fissures of the Lower Lip, and of the Commis- 
sures. — A cleft of the lower lip has been seen occasionally as a con- 
genital deformity ; and more frequently there has been observed an ex- 
tension of one of the commissures, the teeth upon one side being exposed 
to view as far back as the last molars ; or there may exist an elHptical 
opening through the sides of the cheek. 

These malformations, like hare-lip, are examples of arrest of develop- 
ment. The treatment — by plastic surgery — is very simple, and in most 
cases successful. It will not be necessary to describe the various opera- 
tive procedures demanded in these cases. 

M. Dumarquay has lately called the attention of the Surgical Society 
of Paris to a little girl with double hare-lip, in whose family there have 
been eleven cases of deformity of the lip, passing through three succes- 
sive generations ; but in several of these cases the congenital deficiency 
consisted in two openings in the lower lip, " on either side of the mesial 
line, penetrating the whole labial thickness, with a peculiar form of the 
lip itself." lie mentions, also, that he had first called attention to a 
similar malformation, in the Gazette Medicale, so early as 1845. 

Cleft Palate. Syn., Fissura Palati, R. O. 

Coexisting with fissure of the lip, as has already been observed, there 
is not unfrequently fissure of the palate ; but such fissures may exist 
independently of hare-lip. The uvula alone may be cleft ; the cleft 
may involve both the uvula and the velum, or it may extend more or 
less forward through the hard palate ; finally, the arrest of development 
is, in rare cases, limited to the bony structures of the palate, with or 
without fissure of the lip. 

M. Eoux, in 1819, made the first successful operation for cleft palate ; 
since wliich time surgeons have introduced various improvements and 
modifications, and its application has been gradually extended, from the 
closure of a simple fissure of the soft palate, to the occlusion of the 
most extensive fissures of both the soft and hard palate. Among those 
;vho have especially contributed to the perfection of this operation the 
names of the two Warrens, Fergusson, Pollock, Langenbeck, Mettauer, 
Miitter, Pancoast and Dieffenbach are most distinguished. 
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The terra " staphyloraphy," originally employed to designate closuie 
of any portion of the palate, ia now limited to the operation upon the 
soft palate; while the term "uranoplasty" is applied to the operation 
upon the hard palate. 

Staphyloraphy. — Until recently no attempts have been made to 
operate during the period of infancy or early childliood, it being con- 
sidered necessary that the subject of the operation should have arrived 
at such years of discretion as would enable him to control, in some 
measure, the motions of the mouth, throat, velum, and the various other 
])ai't8 concerned. Nor is it yet rendered certain that the advantages of 
an early operation are commensurate with the difficulties and embarrass- 
ments which, notwithstanding the admitted improvements, the surgeon 
nnist still encounter at this period of life. Mr. Fergusson, whom I am 
disposed to regard as the best liA^ng authority upon this subject, has 
never attempted the operation in infancy, and considers the chances of 
success best at or beyond the period of puberty. He has succeeded, 
however, in children between the 10th and 15th years of life. I have 
once made the operation in a child twelve years of age, but it proved a 
failure : the failure, however, had nothing to do with the age of the 
patient, since she was able to control her mouth and tongue quite as 
completely as any adult upon whom I have operated. 

The patient must be in perfect health, and the mouth must have the 
average capacity of expansion to insure success. It is well, also, to have 
him under observation for a week or two prior to the operation, in order 
tliat he may be trained, and that the parts may become accustomed to 
the touch and pressure of the surgeon's fingers and instruments. 

The instruments required are, a pair of long, toothed forceps, a long, 
narrow-bladed, sharp-pointed knife, a pair of strong scissors curved 
upon the flat side, Warren's curved, spear-pointed knife, a periosteum 
elevator, short curved needles and a needle-holder. There will be 
needed also sponges and sponge-holders, and ice-water ; the latter to 
control haemorrhage. Well-waxed silk is the only ligature I have used 
in these cases, and probably no other will be found so manageable, or 
less liable to give way ; especially since in this operation the parts are 
never allowed to be upon the strain. 

I have in my possession a variety of other instruments which have 
been contrived for carrying the needle and for other purposes, such as 
the crochet-aiguille of Schwerdt, Warren's straight and recurved needles 
in fixed handles, Carr's staphyloraphy instrument, and the instrument 
of Depierris — the two latter operating upon the principle of the sewing 
machine — also Simpson's canulated needle for conveying wire ligatures. 
They are all ingenious, but some of them are complicated and liable 
to become disarranged, and none of them will so constantly meet the 
emergencies as the common curved needle, employed with a firm needle- 
holder. Nevei'theless it may be prudent to have more or less of the 
instruments T have named at hand. Indeed there are many other 
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instruments which may at times be found exceedingly useful, sucli. foi 
example, as the chisel-shaped knife of Pollock, which can be adjiu'ted 
to any angle with the shaft, and may thus be made to adapt itself to 
the greater or less curve of the vault ; periosteum elevatora of various 
sizes and forms ; straight scissors, and scissors curved upon the narrow 
side; Warren's set of forceps; long, mouse-toothed forceps; Sim's 
adj aster, for wire sutures ; tenacula, etc. And in case angesthetics are 
used, a wire gag and tongue-holder, and an apparatus for couveviiig 
ice-water spray upon bleeding vessels. 

The method which I shall describe is the same which was practiseil 
with so much success by John Mason Warren, and which I have myself 
adopted in the few operations I have hitherto made. It is indeed 
essentially the same as that practised to-day by Fergusson, Pollock, and 
Langenbeck. Each of these gentlemen have introduced certain changes 
in the mode of procedure, but some of these changes involve no new 
principles, and others have not established by indubitable evidence 
their claims to preference. 

First. In nearly all cases in which the fissure in the soft palate is 
complete it will be found impossible to close the cleft at its upper angle, 
without having previously loosened the attachments of the velum to the 
bony palate from which it is suspended. This is done by the curved, 
spear-pointed knife, or by Pollock's chisel-shaped, movable-bladed knife. 
Care must be taken not to extend the dissection to the spheno-palatine 
foramina, lest the superior palatine artery should be wounded. A 
wound of this artery in the operation of staphyloraphy does not 
eudanger the integrity of the flaps, as in uranoplasty, but the bleeding 
may be troublesome and may require prolonged pressure with the finger 
for its arrest. There are several small vessels originating from the infe- 
rior palatine artery which are, however, necessarily wounded, and 
wlxich bleed for a few moments somewhat freely. 

Second. One moiety of the uvula being seized with the forceps and 
drawn forwards and across the fissure, two bands are thrown into relief, 
each terminating in the base of the uvula ; one of these is the posterior 
pillar of the palate, and indicates the position of the palato-pharpgeiis 
muscle ; the other band is a little above and behind the posterior pillar, 
and indicates the course of the levator-palati. The palato-pharyngei, 
in the normal condition of the velum, when in action, approximate the 
posterior pillar, but, when the palate is cleft, their action separates the 
lateral halves. The palato-glossal, composing the anterior pillar, and the 
tensor palati, it is thought, act in a similar manner, but most operators 
liave only found it necessary to divide the two first-named muscles in 
order to secure the requisite immobility to the palate and velum. Warren 
accomplished their section, while the uvula was held in the position 
already described, first, by a powerful stroke across the free margin of 
the posterior pillar with the cui-ved scissors, extending the incisions 
forwards and backwards, so as to di\dde the mucous membrane until all 
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tension was relieved. The second fold, consisting chiefly of the levatoi 
palati, with its mucous covering, w^as then divided in a similar manner. 

Warren thus effectually divided those two muscles which most inter- 
fere with the success of the operation, and in April, 1843, he published 
the results of fourteen operations made according to this method. In 
December, 1844, Fergusson read before the Royal Medical and Chirur- 
gical Society a paper, announcing a new method of operating, in which 
he divided the palato-pharyngeal muscle and the levator palati ; the 
first in precisely the same manner as Warren had already done, namely, 
with the scissors, and the second by passing the knife " through the fis- 
sure, so that its point can be laid on the tissues immediately above the 
soft velum, midway between its attachment to the bones and the pos- 
terior margin, and about half way between the velum and the lower 
end of the Eustachian tube ; the point is then thrust deep, and carried 
half an inch or more backwards and forwards, so as to cut the levator 
palati." He has not thought it useful, generally, to cut the palato-gloe- 
sal or the tensor palati. Without intending to detract from the credit 
due to Mr. Fergusson, it must appear, then, that to him we are indebted 
for indicating by name what muscles he divided, although Warren had, 
probably without being aware of the fact, preceded him in their divi- 
sion ; and that he substituted subcutaneous section of the levator palati 
for AVarren's simpler but perhaps equally effectual method. Warren 
declares that in his operations the uvula was put at rest ; and Fergusson 
says that he has found it, " in some instances, difficult to arrest all mus- 
cular movement " by the method which he substituted for Warren's. 

Pollock divides both the levator and the tensor palati, by thrusting a 
knife through the soft palate, on the inner side of the hamular process, 
above the hne of these muscles, and then, depressing the point of the 
knife freely, making a sweeping cut through the posterior surface of the 
palate. He does not find it necessary to divide the palato-pharyngeus 
or palato-glossus. In Mr. Fergusson's last communication upon this sub- 
ject, I find that he considers a division of the levator palati alone suflni- 
cient. 

It is by no means determined, then, which of the three muscles it is 
most necessary to divide, nor in what precise manner the division can 
be most conveniently practised ; but, since all claim to have attained the 
same result, namely, paralysis of the uvula and velum, we venture to 
submit whether the question of the exact mode of procedure is not still 
open ; and to suggest, that it is by no means determined whether any of 
these excellent English surgeons have made any improvement upon the 
operation as practised by Warren. 

Third. The margin of the fissure is seized below its middle, and, with a 
sharp-pointed knife, a narrow ribbon is removed from one side and then 
from the opposite. If the uvula is long, a portion of it may be excised. 

Fourth. As soon as all bleeding has ceased the sutures are introduced 
—the middle first, and the lower last. The edges of the fissure must, 
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of course, be brought into contact, but there must be no strain upon (lie 
sutures, nor must they be tied so tightly as to strangulate the iiiterme-- 
diate tissues. 

A very ingenious mode of passing the sutures has been devised hy 
Mr. Avery, by which each suture may be introduced from the anterior 
surface of the velum. A straight or slightly curved needle, attaclied to 
a handle, and armed with a fine suture, is thrust through the velnm 
when the suture is seized behind the velum and drawn throuj^h double 
the needle being at the same time withdrawn. A second and stronger 
suture is then passed through the opposite side of the cleft in tlie same 
manner, one end of which is seized and brought out of the moutli, 
while the needle is withdrawn. The second suture is now passed 
through the loop of the first, and, the first or double suture being 
pulled upon, the second is brought out. 

After the operation, the patient must be fed upon animal broths, or 
such other forms of nutritious fluids as he may choose : of these he may 
partake freely. He should be advised not to converse, or to open his 
mouth widely. The stitches are not to be removed earlier than the 
seventh day, nor is it objectionable, in some cases, to leave them later. 

Uranoplasty. — "Warren preferred, in case he found it expedient to 
attempt the closure of the bony palate, to perform the operation at the 
same time that he closed the soft palate ; and having, therefore, com 
menced the separation of the mucous membrane — including the submu- 
cous areolar tissue — from the posterior portion of the bony fissure, in the 
manner which has already been stated, it was continued forwards to the 
termination of the fissure in front, and laterally on each side toward the 
alveolar arcade, until the loosened membrane could be made to meet 
easily in the median line. Care was taken not to wound the palatine 
arteries. It was observed that in most of the cases there was no defi(!i- 
ency of materials to fill the gap ; the great breadth of the fissure being 
usually a result of the oblique direction of the sides of the vault rather 
than of actual deficiency of bone ; consequently, when the flaps were 
loosened, and allowed to fall into a more nearly horizontal position, 
their edges generally met, and there was no need of lateral incisions. 
The edges were then pared and closed by silk sutures. 

Notwithstanding Dr. Warren thus succeeded in closing a very large 
proportion of the cases of fissure of the hard palate upon which he had 
operated, he ceased, in the later years of his life, to make the operation, 
except in cases where the fissure was narrow, having become satisfied 
that properly constructed obturators were suitable substitutes for a tedi- 
ous and somewhat uncertain operation. 

Lately, however, Langenbeck claims to have essentially modified and 
improved Wan-en's operation, by including in the flap not only the mu- 
cous membrane and the submucous areolar tissue, but also the perios- 
teum. He terms his method " muco-periosteal uranoplasty." 

There are three essential points upon which it is declared the success 
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of Langenbeck's operation mainly depends : first, that by the aid of a 
somewhat blunt instrument, the periosteum be lifted with the mucous 
membrane; second, that the two spheno-palatine canals and the 
anterior palatine canal he avoided in the dissection, since a wound of 
the superior palatine artery is apt to lead to the destruction of more or 
less of the flaps ; third, the formation of lateral incisions, to allow the 
flaps to slide inwards. 

It will be observed, however, that Warren also sought to avoid lesion of 
the palatine artery, and that he omitted the lateral incisions only 
because he found they were not generally necessary. To Dieffenbach, 
and not to Langenbeck, we are indebted for the first suggestion of the 
lateral incisions ; and, whatever advantage they may possess, the credit 
of their introduction does not, as is well known, belong to Langenbeck. 

That which " especially distinguishes this method (of Langenbeck) is 
the inclusion of the periosteum udthin the flaps, with a view to the re- 
production of bone." ' Yet it does not appear that we have much testi- 
mony that a result so desirable as a reproduction of the bony vault has 
yet been attained. Of 55 cases collected and arranged by Whitehead, 
himself an ardent disciple of Langenbeck, in which this new method 
has been practised by Langenbeck, Simon, and others, only one is men- 
tioned in which bone has been reproduced. Of this case it is said 
" there was a good formation of bone." It would be instructive to know 
precisely how much is meant by this expression, and whether the exam- 
ination of the vault has been made with sufficient care to preclude all 
sources of error. 

The truth is, however, that neither Warren nor any one else has ever 
been able to raise the mucous membrane in these cases without lifting 
also the periosteum. The mucous membrane and the periosteum lining 
the roof of the mouth are too closely united to be separated, even in the 
dissecting-room, without the greatest care and painstaking ; but to accom- 
plish such a separation in the living subject with the instruments em- 
ployed by Warren was simply impossible. Warren did indeed speak 
only of lifting the " mucous membrane," without referring to the areolar 
tissue and the periosteum, which must of necessity have been lifted with 
it ; as one might speak of raising the dura mater, without referring in 
terms to the serous lining which would of necessity accompany it. 
There is no excuse for this pretended misconception on the part of the 
German surgeon. No one could have understood better than himself that 
Warren intended to include the periosteum when he spoke of the mucous 
membrane, and that he actually lifted both whenever he made the oper- 
ation of uranoplasty. The real points of difference are as follows : — 
Langenbeck, adopting Dieffenbach's suggestion, has resorted to lateral 
incisions, which serve to relieve a little the tension of the flaps, and 
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througli which the operator will find it more convenient gerierallj 
to lift the flaps from the bone ; and he has employed the periosteal 
elevator where Warren employed the scissors and the blunt hook. In 
either way the periosteum can be easily raised, but by Langenbeck's 
method it is the most readily accomplished. 

I wish to add that Mr. Fergusson has said, in one of his recent lec- 
tures, speaking of the separation of the soft tissues fi-om the hard pal- 
ate, and of Dr. Warren's claims, " I know of no originality before his 
and that I look upon all modern claims to such originality as arising 
from ignorance or a desire to rob the fair reputation of a name which, 
in son as in father, will stand for generations among the brightest in 
surgery." ' 

Of Langenbeck's success in closing the fissure, without reference to the 
formation of bone. Whitehead informs us that, of twenty-one cases of 
congenital fissure operated upon by this surgeon, four resulted in partial 
and one in complete failure ; leaving about three successes out of every 
four cases. Simon had three complete failures out of fifteen cases. 
Whitehead has himself operated upon two cases of congenital fissure 
with admirable success. If Warren's statements are to be received— and 
no one has called them in question — his success was quite equal to 
that obtained by Langenbeck's method, since he afiirms, " I have suc- 
-ceeded in completely closing a very large proportion of all the fissures 
upon which I operated, including some very extensive ones, and thus 
established the operation as a perfectly practicable one." ' 

Nevertheless he declares that he has ceased of late years to operate 
for the closure of the anterior portion of the cleft in extreme cases, pre- 
ferring to leave these openings to be closed by artificial obturators. 

It has seemed necessary, in justice to my deceased friend and coun- 
tryman, to say thus much of the relative claims of these several oper- 
ators. Warren, Fergusson, and Langenbeck, in order that my readers may 
judge to whom the world is hereafter to be especially indebted for the 
relief of this deformity. I have not assumed to decide the question. If 
the operation of the great Prussian surgeon shall prove itself capable, by 
Buch testimony as the laws of science exact, of reproducing the bony 
vault, and of closing a larger proportion of fissures than could be closed 
by Warren's method, or if Fergusson or Pollock shall establish, by more 
Buccessful results, the advantage of subcutaneous myotomy over external 
myotomy in the operation of staphyloraphy, we shall not hesitate to ac- 
knowledge their claims. 

As to the influence of the operation of uranoplasty upon the voice 
and articulation, when successful, it is all that could be desired. The 
closure of an opening in the bony palate, whether by uranoplasty 
or by an artificial obturator, effects a complete restoration, provided 
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there is no defect in the soft palate, or in any of the other organs of 
gpeech. 

The same cannot be said, however, of the operations for the restoration 
(»f the soft palate. This organ never can be restored to its normal 
form; its flexibility is impaired, and its muscles are nearly or qnite 
paralyzed by any operation which has yet been made ; articulation be- 
comes in some cases a little more distinct, and perhaps less sonorous, 
but the peculiar nasal sound continues, in all the cases which have come 
under my notice, almost wholly unchanged. Subsequent careful train- 
ing will perhaps accomplish some improvement, but not much. In' 
those examples in which both a fissure of the hard and of the soft pal- 
ate has been closed, the patients experience generally a positi\^e advan- 
tage, in that they are no longer annoyed by the dripping from the 
nares, deglutition is effected with more certainty and comfort, and they 
are relieved from an uncomfortable sensation of dryness in the nares 
and fauces. 

Where surgery fails in so many essential points, it is a just matter of 
congratulation that ingenious mechanical contrivances have contributed 
not a little to the relief of the sufferers. There are certainly a few ex- 
ceptional cases, in which the chasm is remarkably wide and extensive ; 
and still others, in which the condition of the patient, or an unconquer- 
able fear or repugnance to a surgical operation, renders mechanical ex- 
pedients desirable. 

To Norman W. Kingsley, dentist, of this city, we are indebted for the 
most complete artificial palate which has yet been devised. It is 
constructed of vulcanized rubber, and may be employed as a simple 
obturator — a substitute for the hard palate — or as a substitute for 
the soft palate, or for both when the fissure extends through both hard 
and soft palate. It is flexible, moving with the muscles in the act of 
deglutition ; it is easily adjusted and removed by the patient himself ; 
it is worn without any sense of discomfort ; and improves the tone and 
power of articulation in a marked degree. The apparatus makes no 
lateral pressure upon the sides of the fissure, and therefore cannot, as 
some have apprehended, prevent in any degree the tendency in the 
fissure to close in the progress of the growth of the bones. 

Mr. Pollock, surgeon to St. George's Hospital, London, who is well 
known for his large experience in this class of operations, addressing 
the Odontological Society of London, says of Kingsley's artificial 
palate : " I look upon it as one of a series of those very great improve- 
ments that have come from the other side of the Atlantic, which have 
conferi-ed so much benefit on mankind. I cannot but feel, from the 
experience I have had in the treatment of congenital cleft palate, that 
the operation for closing it by surgical means is not always a satisfac- 
tory operation. There are a few cases which certainly offer every 
facility and every advantage for the operation, and in those few cases 
^■e do succeed, in time, in ]ir()curing a considerable amelioration, if not 
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almost perfection in articulation. There is very often a large aperture 
between the month and the nares, which produces a most disagreeable 
cavernous resonant sound in the voice. That has been very uuich 
modified by operation in more than one instance, without, I may gay^ 
much material improvement in the articulation. So much with regard 
to the operation ; but I am sure everybody in this room who lias wit- 
nessed any number of congenital clefts will feel with me, that there is 
a class of cases in which a surgeon would not only be rash, but he would 
be very much to blame if he undertook an operation. I allude to those 
cases in which the soft palate is what you may call thin and deficient 
in quantity, in which the uvula is but a small point projecting on either 
side from a little curtain, which is drawn up on each side of the fauces. 
I have myself refused to operate in more than one such instance." 



Fig. 332. 




Model of a Fissure of the Hard Palate 



Fig. 333. 




Kingsley's Artificial Palate. 



The portion of the apparatus holding the two artificial teeth, and by 
which it is secured to the adjacent natural teeth, is made of hard 
vulcanized rubber. The remainder is made of elastic vulcanized 
rublier \ the two portions being connected by^ a gold pin. The ex- 
panded, portion B, rests upon the floor of the nares ; while the bi-oad 
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and floating wings, A A, and D D, are applied to the posterior and 
anterior surfaces respectively of the vestige of the palate, embracing it 
closely, and remaining subject to all its movements. 



FifT. t;34. 




Kingsley's Artificial Palate in place. 



Other Plastic Operations upon the Lips and Mouth, usually denominated Cheilo- 

plastic. 

In consequence of bums and various forms of phagedenic ulcera- 
tions, but more often in consequencee of the loss of tissue resulting 
from the removal of an epithelioma, both lips — but more especially 
the lower lip and the commissures — demand the interference of plastic 
surgery. 

It is impossible, except in a very general way, to indicate all the 
various forms of incisions which will be required for these cases. A 
few leading principles only will be stated. 

The elasticity and vitality of all the tissues surrounding the mouth is 
such that very large chasms may be successfully closed with what 
might seem to be very insufficient material. Thus, for example, the 
surgeon seldom finds it difficult to bring together the opposing raw 
surfaces, and make them unite, when, for an epithelioma, he has 
removed, by a V-shaped incision, three-fourths of the lower lip. 

In ease the entire lower lip has to be restored, the necessary material 
may be obtained by parallel lateral incisions and eliding the flaps 
together; or, as I have generally practised in such cases, by taking integ- 
ument from the sides of the neck, or from the sides and front, extend- 
ing the incisions underneath the chin, and transferring these tissues by 
partial torsion to the position of the lower lip. This latter method 
>8 the most satisfactory in case no portion of the flaps is lost by sloughing ; 
hut the flaps thus constructed are necessarily long, and the skin of the 
neck having less vascularity than the skin of the face, care must therefore 
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be taken that the base of each flap is broad and thick, and that tnev 
are not brought together with much strain. 

If an operation is made to enlarge the commissures of the mouth it 
will be necessary to cover one of the raw surfaces with mucous mem- 
brane, or the commissure will close again to the same point at which 
it was closed before. This is done by dissecting up the nieinbrane 
including a little of the submucous structures, and stitching it over to 
the integument upon the outer side. It is not necessary to cover both 
of the raw surfaces ; and the lower lip is generally chosen, as bein^ 
that upon which the prolabium is naturally most exposed. 

Epithelioma of the Lips. — Tlie lower lip is a favorite seat of 
epithelioma ; the disease occurring generally after the middle period 
of life, especially among the intemperate and among laborers who 
live much out of doors. Those who habitually use a pipe often have 
an epithelioma developed at the point of the lip upon which the pipe 
usually rests. It occurs much more frequently in men than in women. 

Epithelioma of the lip may commence as a slight mucous abrasion, 
whose margins and base soon become indurated ; as a fissure in the 

centre of the lip, with indura- 
ted edges ; as a wart ; as a 
brown crust, with underlying 
induration ; or, finally, as a 
small, hard, round, and at first 
movable tumor in the sub- 
stance of the lip, feeling at 
this period like a small shot. 

During the winter of 1869- 
70 I found in my wards at 
Bellevue Hospital a man hav- 
ing a chancre upon his lower 
lip, contracted by using a clay 
pipe which had just been taken 
from the mouth of his room- 
mate, then laboring under sec- 
ondary syphilis. It presented 
so much the appearance of an 
epithelioma that on my first 
inspection I declared it to be 
such ; but further inquiry and 
examination established its true character. He was immediately placed 
under treatment, and about six weeks later he had a characteristic 
roseolar eruption. This mistake has often been committed, and it is 
important that the surgeon should be reminded of its possible occur- 
rence. 

Treatment. — Occasionally I have seen this malady cured by certain 
caustic applications; but where one has been treated successfully by this 
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method, ten have become larger and more intractable. Such cases are 
coufltaiitly presented at our large hospitals ; and the experience of all 
surgeons connected with these mstitutions confirms the statement that 
Iho knife is the only reliable resort ; and further, that if an epithelioma 
of the lip is removed very early and thoroughly, it seldom returns. 

Hypertrophy of the Labial Glands is not unfrequently seen in 
strumous children, forming hard, irregular nodules in the substance 
of the prolabium, which occasionally form vesicles which burst and 
ulcerate, leaving crusts. Attention to the general health, and the 
uae of mild mercurial unguents, constitute the appropriate treatment. 

Erectile Tumors of the Lips naay be recognized by their elasticity 
and compressibility, and in general 

by the bluish color of the sur- ^■ 
face. When small, they are most 
promptly and satisfactorily cured 
by a V-shaped incision ; but, if 
they involve a large portion of 
the lip, the ligature or electrolysis 
is to be preferred. 

Hypertrophy of the Lips. — 
As a consequence of some long- 
continued local irritation, the lips 
may become permanently hyper- 
trophied, demanding the removal 
by excision of a transverse ellipti- 
cal piece. More frequently a 
natural defect is observed, the 
mucous membrane covering the 
inner portions of the prolabium of 
both the upper and lower lips projecting and forming a long, unsightly 
fold. Excision of the fold along the inner border of the lip effectually 
relieves this deformity. 




Erectile Tumor of the Lip. Removed by the Author. 



CHAPTEE VI. 

SURGERY OF THE BUCCAL CAVITY. 

Tongue-Tie. Syn., Lingua Frenata, r. o.; Filet.— Surgeons and 
physicians, by dint of much argument, and some fatal mishaps, have at 
lensfth succeeded pretty well in persuading mothers that division of the 
fi-ajnum hnguaj is not demanded in every case in which the infant 
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cannot or will not nurse. It is doubtful whether the condition of the 
f raenum ever interferes with nursing ; since it is by no means necessary 
that the child should lift the apex of the tongue to accomplish this act 
It is enough if the central and anterior portion can be lifted into 
contact with the roof, or sufficiently to compress the nipple, and it has 
never happened to me to see an infant who could not do this. 

If the surgeon believes, however, that the frsenum does interfere 
let him be reminded of the four examples recorded by Yelpeau, in 
which, from the accidental wounding of the ranine artery, the little 
patients have bled to death. I have myself seen one infant narrowly 
escape death from haemorrhage after wounding the ranine artery in 
this operation. 

The only method of operation which can be pronounced wholly free 
from danger is, to cut the mucous membrane covering the free margin 
of the fi-aenum with the knife or blunt scissors, and to complete the 
operation by tearing the fraenum with the finger-nail. If the operation 
should require to be completed with a cutting instrument, the tongue 
may be raised by the two rings upon the handle of a pair of scissors, 
and the incisions made toward the inferior maxilla, and not in the 
direction of the tongue. 

Hypertrophy of the Toneils. Syn., Tonsillae Intumesoentes, 
R. O — Simple hypertrophy of the tonsils may exist at any period, but 
the attention of surgeons is most often called to these cases between the 
third and seventh years of life. Occasionally they are found enlarged 
in infancy ; but we seldom meet with this condition after the thirtieth 
year. In fact, the enlargement, which may be considerable in early 
childhood, usually begins to diminish at about the tenth or twelfth year, 
80 that by the eighteenth or twentieth the glands are reduced to nearly 
or quite their normal size. Children who have enlarged tonsils have 
generally a strumous diathesis ; but while it is true that this condition 
of hypertrophy depends essentially, perhaps wholly, upon some consti- 
tutional dyscrasy, it is certain, also, that in not a few cases the general 
health is made to suffer in consequence of this local affection, and 
especially when the hypertrophied glands are subject to frequent attacks 
of acute inflammation. 

Treatment. — Such therapeutic and hygienic measures as improve 
the health and vigor of the body are always required, and will some- 
times, in themselves alone, be found sufficient to accomplish a cure. 
Local applications, such as the nitrate of silver, the tincture of iodine, 
etc., of which some surgeons have spoken favorably, have never seemed, 
m our experience, to be of any service. Excision is, therefore, the only 
properly surgical remedy deserving consideration. 

The circumstances demanding an operation are : the frequent recur- 
rence of inflammation in the enlarged tonsils; deafness, induced by 
pressure upon the orifice of the Eustachian tube ; continued embarrass- 
ment in respiration during sleep, and interference with deglutition. It 
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is imprudent to practise excision when the tonsils are inflamed, and in 
persons having a marked haimoi-rhagic diatliesis. With infants the 
operation is somewhat more difficult than with children or adults, owing 
to the smallness of the mouth ; and, fortunately, the operation is not 
often required at this period of life. 

The instrument which I have employed for many years is a modifi- 
cation of the tonsillotome devised by Owen, of Albany. 



Fig. 337. 




The Author's Tonsillotome. 



There are several points involved in the proper construction of a ton- 
eillotome which it is proper to enumerate. The handle should be firm, 
and set upon the shaft at an angle greater than a right angle ; the shaft 
should be strong, and wide enough to separate the teeth and protect 
the finger of the operator; the tonsil should be seized by forceps 
rather than by a pin, so that it may be brouglit out with the instru- 
ment — a pin, and all those forceps operating by the action of a spring, 
often tear out ; the edge of the knife must be lance-shaped, so as to 
penetrate first by its point ; it should be made to enter by propulsion, 
effected by the thumb of the hand which holds the instrument, and not 
by retraction, and with the opposite hand — a method which renders the 
antagonism unequal and unsteady. 

The patient being seated, the instrument is introduced, and the ring 
adjusted to the gland on its inner and lower aspect. The gland is 
usually elongated in its vertical diameter, and droj^s into the ring easily _ 
if approached from below. With the index finger of the left hand 
(in the case of the left tonsil) the surgeon ascertains that the gland is 
embraced by the ring ; then with the thumb and forefinger of the same 
hand the forceps are closed, the gland drawn through, and immediately, 
Avith the thumb of the right hand, the knife is projected and the excis- 
ion accomplished. Usually only a moderate hemorrhage follows the 
operation. If excessive, it may be restrained by an ice-water gargle, or 
by placing around the neck a cloth saturated with ice-water. We have 
used for this purpose, in winter, a snow-cravat, rolling the snow in a 
neckcloth and wrapping it around the neck. Of the hundreds of cases 
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in which we have made this operation, only twice has the bleeding beer 
excessive, or such as to cause faintness. 

Our practice is to remove the entire gland, if possible, since the 
bleeding is certainly no greater when this is done than when the gland 
is partially excised ; indeed we have sometimes thought a bisection was' 
followed by more profuse bleeding than total excision. Moreover, if 
any considerable portion of the gland is left, it is exceedingly liable to 
again become hypertrophied. 

Malignant Disease of the Tonsils. — True carcinoma, or scirrhus 
of the tonsils, I have never seen ; but soft cancer, and especially that 
variety denominated by Burns " fungus htematodes," has been noticed 
by me three times. The period of life between the fifteenth and thir- 
tieth years appears to present the greatest liability. 

No prudent surgeon would attempt the removal of a tumor of this 
character in this situation. Ligature of the carotid has been prac- 
tised in one case under my observation, with the result only of delaying 
for a few days the fatal issue. Surgery, therefore, offers no expedients 
worthy of a trial. 

Abscess of the Tonsils. — As a result of acute tonsillitis, suppura- 
tion is very apt to occur in the adjacent connective tissue, or in the 
structure of the tonsil itself. It is seldom that pus can be found, by 
explorative incision, earlier than the sixth or seventh day. If, however, 
the patient has had a previous attack of suppurating tonsillitis, the pus 
forms usually a little earlier, perhaps on the fourth or fifth day. 

These abscesses may be opened by a long, narrow bistoury, care being 
taken to direct the point of the instrument backwards, and not back- 
wards and outwards, lest the internal carotid artery should be wounded; 
an accident which has happened in more than one instance. 

As to the treatment of an attack of acute tonsillitis, or " quinsy," prior 
to the occurrence of suppuration, a single active cathartic has most 
often succeeded in arresting its progress. Cool mucilaginous drinks 
are also often useful ; but stimulating gargles, applications of nitrate of 
silver, and scarifications, which have been said to prove useful in the 
hands of others, have never failed to do mischief in those cases which 
have come under my observation. 

Elongation of the Uvula. — In consequence of acute inflammation, 
the uvula is occasionally swollen and elongated. Generally the swelling 
is of an oedematous character. It may be relieved by mucilaginous or 
mildly astringent gargles ; but scarification, or cutting off a very small 
portion of the end with the scissors, gives the most prompt relief. 
When it is permanently elongated by chronic inflammation, or in con- 
sequence of a relaxed condition of the levator palati, it may become 
necessary to shorten it by excision. The uvula performs important 
functions in the closure of the nares during deglutition, and in phonation, 
and the surgeon must take care not to remove too much. I have usual- 
ly performed this operation with my tonsillotome, by simply allowing 
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the uvula to fall into the ring, and then quickly projecting upon it the 
guillotine. The cutting edge must be in perfect order, or a portion of 
the mucous membrane will remain uncut. 

Tiunors of the Mouth. 

Ranula ; or Encysted Tumors of the Duots of either the Sub- 
maxillary or Sublingual Glands. Syn., Batrachos ; Frog-tongue. 

—The term ranula, from the Latin rana, has by some writers been 
restricted to a tumor resulting from an obstruction of "Wharton's duct, 
aud by others to obstructions of the sublingual ducts. There is suffi- 
eient evidence, however, that a tumor answering to the description of 
a ranula is found occasionally in the duct of the submaxillary gland, 
aud sometimes, also, in the ducts of the sublingual. Serous cysts may 
also arise in the substance of either of these glands, probably in their 
connective tissue, independent of their ducts. Tumors having some 
points of resemblance to ranula may originate in obstructed mucip- 
erous glands. Rually, there are many examples of enlarged submaxil- 
lary bursse, which very much resemble a ranula in their external 
appearance. It is proposed, however, to limit the term to obstructions 
of the ducts of the submaxillary and sublingual glands. To the other 
forms of encysted tumors resembling ranula, the term " spurious " may 
be conveniently applied. 

The differential diagnosis between these various forms is usually 
attended with so many difficulties, that it seems proper to make a brief 
allusion to the anatomy and situation of the submaxillary and sublingual 
glands. 

The submaxillary glands are situated below the inferior maxilla, in 
the anterior portions of the submaxillary triangles. They are covered 
by the integument, the platysma myoides muscles and the deep cervical 
fascia. The duct of each gland, called the duct of Wharton, commen- 
ces by numerous radicals within the substance of the gland, forming a 
single tube of about two inches in length, with walls much thinner 
than those of the parotid duct, and terminates in a narrow orifice on the 
summit of a small papilla at the side of the frsenum linguae. 

The sublingual glands are the smallest of the true salivary glands, 
weighing, usually, about one drachm. They are situated beneath the 
mucous membrane of the floor of the mouth, on each side of the frsenum 
linguse, reaching from the anterior margin of the submaxillary gland to 
the symphysis mentis. Their ducts — of which there are from eighteen 
to twenty for each gland — open into the mouth on the elevated crests of 
nmcous membrane caused by the projections of the glands on each side 
of the frjEUum. 

While in some cases an exact differential diagnosis may be impossible, 
it is not difficult, in many examples of tumors presenting the general 
appearance of ranula, to determine the organ or structure to which they 
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belong. An obstructed submaxillary duct, in case the obstruction is at 
or near its orifice, forms an ovoid, elastic, translucent swelling, first 
noticed beneath the tongue on one side of the fi-senum ; and it does not 
press downward, and give to the throat the peculiar fulness below the 
chin from which its name ranula is derived, until it has attained consid- 
erable proportions. Usually such tumors are not seen of a size larger 
than an almond ; but in a few instances they have been known to enlarge 
to such a volume as to threaten suffocation. When opened, they are 
found to contain a perfectly clear, albuminous fluid, of the consistence 
of the white of an egg, with an alkaline reaction. They sometimes 
contain solid phosphatic concretions ; and in such cases the presence of 
these bodies may be recognized, before the sac is opened, by the pecu- 
liar feel. When these tumors attain considerable size, they involve, 
sometimes, the whole length of Wharton's duct, including the canals 
leading into the gland ; under which circumstances the gland occasion- 
ally undergoes absorption, in consequence of the pressure, and the 
tumor ceases to enlarge. 

Obstructions of the sublingual ducts give rise to similar tumors, 
commencing first within the mouth, and subsequently pressing down- 
wards, causing, in some cases, also atrophy of the gland, and a consequent 
arrest of the growth of the tumor. The fluid found in the sublingual 
ducts differs from that secreted by the submaxillary gland only in being 
a little more viscid ; but Rokitansky afiirms that calculi occur in these 
ducts much more often than in the submaxillary. These calcuh are 
usually white and friable, varying in form and in size from a millet- 
seed to a hazel-nut. 

Of both these forms of tumors there may be presented rare and 
exceptional examples, in which, the obstruction taking place remote 
from the oriflce, and perhaps near the glands, the pellucid oval projec- 
tion beneath the tongue does not occur ; but in which, from an early 
period, there is quite as much prominence caused by the tumor below 
the chin as in the floor of the mouth. When the tumor commences in 
the ducts within the gland itself, as I have seen happen several times, 
the floor of the mouth is only encroached upon at a late period. But 
their anatomical character may still be determined by the position of 
the tumors and their previous history. I have sometimes been able to 
determine whether the ducts of Wharton were involved by a careful 
examination of the orifices of the ducts, and by the presence or absence 
of the salivary jet. 

Those tumors which result from obstruction of the muciperous glands 
are more circular in form, and probably never attain much size, or press 
downwards into the neck. They contain an abundance of epithelial 
cells, degenerated epithelium, oil cells, and granulation cells, giving to 
the contents the consistence of oil or of putty. They are therefore 
opaque, although covered only by mucous membrane, and in this regard 
differ from the two forms before mentioned. Tumors formed from the 
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connective tissue in this region are not translucent. They lie usually 
more deeply, and contain serum only very slightly colored, and possi- 
bly some phosphates or calcareous concretions. Finally, tumors 
occasioned by enlargement of bursse lie deeper from the floor of the 
mouth, projecting less into its cavity, and much more below the chin. 
Tliey contain a clear serum, or serum colored by more or less blood 
corpuscles. These are sometimes congenital. 

It may be proper to call attention again to the fact, that I have 
enumerated two forms of true ranula ; one in which the obstruction of 
the duct takes place at or near its orifice, and which is characterized by 
a translucent sublingual tumor, accompanied with more or less projec- 
tion below the chin ; and a second, in which the obstruction occurs at 
or near the gland, and there is no translucent sublingual tumor, but 
only a general uplifting of the floor of the mouth, and much greater 
prominence of the tumor below the chin. 

There is also a third condition, to which I have elsewhere called 
attention, in which the obstruction occurring in any portion of the duct 
is partial and temporary, and does not occasion, properly speaking, an 
encysted tumor, but a sudden dilatation of all the radicles situated 
within the gland, causing the gland to enlarge, especially during the act 
of mastication. In such cases, as in one example cited, an active ca- 
thartic may accomplish relief ; or the fluid may be expressed by pressure 
upon the gland. If, however, the obstruction is continued a suflicient 
length of time, the walls of the duct yield at one point or another, and a 
cyst is formed. 

Treatment. — The treatment of that form of true ranula caused by 
obstruction at or near the orifice of the ducts, consists in opening the 
sac, evacuating its contents, and maintaining or re-establishing the orifice. 
It has been observed, however, that the fistulous orifice thus made can- 
not always be maintained if the sac is simply incised ; but that it is often 
necessary to remove a large portion of the sac, so as to prevent the 
edges from falling into contact ; and that a successful result is more 
certainly insured by cauterizing the edges and interior of the sac, and 
then laying a bit of lint between the edges of the wound. 

In case the obstruction is at or near the gland, and the substance of 
the gland itself is involved in the tumor — as may be indicated by the 
fact that the tumor does not present the usual translucent appearance 
under the tongue, but seems to lie deep under the floor of the mouth, 
projecting chiefly beneath the chin, between it and the hyoid bone — 
then it will be more prudent to open the sac from the most salient point 
below the chin ; and after the lapse of several days, when the sac has 
been thoroughly drained, to seek to destroy its secreting surface by 
injections of tincture of iodine, tents, etc. Opening the sac from the 
mouth, under these circumstances, is attended with the hazard of 
haemorrhage, and, as it must be kept open a long time, it is exceedingly 
annoying to the patient ; it is, also, more difficult to maintain the fistu- 
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loiis orifice; and finally, it is not so likely to result L\ a complete 
obliteration of both the duct and the gland, which must now be the 
chief point to be attained. Moreover, it is this form of ranula which ig 
most likely to be confounded with simple serous cysts developed in the 
substance of the gland, or in the connective tissue adjacent, or with 
bursal tumors, in either of which latter cases, complete destruction ol 
the secreting surfaces, and not the re-establishment of the original canal, 
is to be desired. The destruction of the cyst can be accomplished with 
the most certainty through an external, free, and depending opening. 
It is true, however, that in the case of simple cysts, here as elsewhere, 
it is preferable to remove the cyst entire by dissection ; but the difiicnl- 
ty in any case of making an accurate diagnosis, and the embarrassments 
which often attend the destruction of encysted tumors in this region, 
will generally justify the surgeon in resorting to incision rather than 
excision. 

Finally, the treatment of these various tumors, including ramila, 
properly so called, and spurious ranula, may be summed up as follows : 
— In case of a well-characterized, translucent ranula, presenting itself 
almost exclusively within the mouth, an attempt must be made to re- 
establish the opening of the duct by free excision of the projecting 
portions. In case of a deep-seated ranula, probably involving the gland, 
it is more prudent to open from the integument ; and success is more 
certainly insured by continual suppuration, causing thereby a destruc- 
tion of both the duct and the remnant of the gland itself. In case of a 
bursa, the same course should be pursued as in the deep-seated ranula. 
And while in case of a simple serous cyst, formed either in the gland or 
the adjacent connective tissue, if the diagnosis were complete, it might 
be proper to attempt its extirpation by dissection ; yet, considering the 
difiiculty of diagnosis, the hazards and difiiculties of the operation, and 
the generally successful results of incision followed by injections, the 
latter course must, in most cases, commend itself to the prudent snr- 
geon ; that is, the same treatment is recommended as for a deep-seated 
ranula, or a bursa. 

Encysted Tumors of the Parotid Gland and of its Duets.— The 
parotid gland, situated upon the side of the face in front of the ear, is 
the largest of all the salivary glands. Its excretory duct, originating 
by numerous radicles, unite within the substance of the gland to 
form a common duct, which passes almost directly forwards over the 
masseter, penetrates the buccinator, and, after coursing a short distance 
between the buccinator and mucous membrane, enters the buccal cavity 
opposite the second molar of the upper jaw. Its walls are dense, con- 
sisting of an outer or fibrous coat containing contractile fibres, and an 
inner or mucous coat lined with columnar epithelium. The canal is 
about the size of a crow-quill. 

Obstructions of the duct of Steno have not hitherto beent' classified aa 
tumors; and probably for the reason that they cannot in any case be 
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Biibjected to the same treatment which is applicable to other tumors — 
they can never be properly treated by extirpation — the only approved 
surgical expedient is to attempt the re-establishraent of the communica- 
tion with the buccal cavity ; but the same objection would hold good 
against recognizing obstruction of the ducts of the submaxillary and of 
the sublingual glands as tumors. I prefer to consider these obstruc- 
tions in this connection. 

Obstruction of the Duct of Steno at its Orifice. — Occasionally, as 
the result of abrasion and consequent adhesion of the mucous membrane 
at the point where the duct opens into the mouth, a small pellucid 
tumor is formed under the mucous lining, which, after a time, opens 
spontaneously, and a cure is effected. 

Obstructions of the Duct of Steno in its Continuity, from Adhe- 
sions caused by Wounds, Ulcerations, Gangrene, etc., sometimes occur, 
giving rise in some cases to a temporary elastic, oblong elevation on 
the side of the face ; but the saliva soon makes a way for itself tlirough 
the unsound tissues, and causes a fistula upon the side of the face 
which is exceedingly difficult to close. 

There is, perhaps, no better plan of treatment than to pass a pretty 
large silk seton through the orifice of the fistula into the mouth — tying 
its two ends upon the cheek — which, after the lapse of two or three 
weeks, may be removed, and the fistula closed externally by freshening 
its edges and uniting them with silver sutures. 

Enm/sted Tumors from. Calculi in the Duct of Steno. — These 
tumors present themselves as hard, oblong nodules on the inside of the 
mouth ; or the tumor may be elastic, with a hard, central nucleus, the 
presence of the calculus having caused inflammation and adhesion of 
the walls of tlie duct, so that the sac contains saliva and pus as well as 
the calculus. These calculi are generally composed of the phosphate of 
lime, with a triple phosphate. They must be laid open, and the calcu- 
lus removed from the inside of the mouth, so as to avoid an external 
salivary fistula. 

Encysted Tumors Caused by Obstructions of the Ducts of the 
Labial, Buccal, Lingual or Pharyngeal Glands, and Follicles of the 

Mouth. — The labial, belonging also to the system of salivary glands, 
are situated beneath the mucous membrane covering the orifice of the 
mouth, and especially upon the inner surface of the lips. They are 
rounded in form, of about the size of a small pea, and open by 
minute orifices upon the surface of the mucous membrane. The buccal 
glands — similar to the labial, but smaller — are situated between the 
nmcous membrane and buccinator muscle, except two or three called 
molar glands which lie between the masseter and buccinator; these 
latter are somewhat larger than the submucous buccal glands, and their 
ducts open opposite the last molar teeth. There are also a few small 
glands of _the same character under the mucous membrane of the 
posterior half of the hard palate ; those of the under surface of the soft 
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palate being larger and more numerous. Those of the tongue (linfrual) 
are chiefly on the posterior third of the dorsum, and a few are found 
along its edges and at the tip. In the pharynx, especially at its u])per 
part, these glands are numerous. In addition, the mucous membrane 
of the mouth is supplied with numerous simple and compound mucous 
follicles ; they extend over the entire surface of the tongue, but are 
most numerous at the posterior portion. The tonsil, situated between 
the two pillars of the soft palate, is composed of compoimd follicular 
glands, embedded in connective tissue and vessels. The secretion of 
the latter is a viscid mucus, designed to lubricate the food in its passai^e 
through the fauces. 

Diagnosis and Treatment. — Encysted tumors of the labial glands 
are of frequent occurrence, presenting themselves as small, round, vesi- 
cular elevations, with semi-opaque walls, seldom attaining a greater size 
than a small pea, and containing a thin, transparent, or nearly transpa- 
rent muculent fluid. They are often ruptured spontaneously, but in 
that case they generally reappear very soon. Simple puncture and 
evacuation of the contents is usually followed by the same result. 
Excision is therefore the only reliable resource. This may be prac- 
tised by seizing the vesicle, with a small portion of the adjacent tissues, 
and excising the whole with a pair of scissors. In some cases we have 
found it necessary to remove the entire gland, the removal of the 
expanded duct alone being followed by a renewal of the cyst. We 
have had occasion to remove a cyst formed in one of the buccal glands ; 
but the remaining muciperous glands of the mouth and pharynx seldom 
become sufficiently obstructed to cause tumors ; or if they do, it is 
probable that their w^alls easily give way, and a spontaneous cure is 
effected. When these cysts form upon the tongue — as happens now and 
then, especially near the middle of the dorsum — it is not advisable to 
attempt their extirpation. A case was reported very recently, in which 
an operation made for the removal of an encysted tumor of the tongue 
proved fatal in consequence of the htemorrhage. They should be 
treated by incision and injection. Indeed this observation applies to 
all simple encysted tumors which may form in the mouth, and i-emote 
from the orifice. 

Hypertrophy of the Tongue. Syn., Hypertrophia Linguae. 
R. O. — Hypertrophy of the tongue is an occasional result of glossitis ; 
but it is more frequently met with as a congenital affection. When 
this condition has ensued upon glossitis, it will be proper to attempt its 
reduction by long-continued and well-regulated pressure. For this 
purpose, an accurately fitting cap of India-rubber may be employed ; 
or a roller of cotton cloth, w^hich must be renewed two or three times 
daily. 

In congenital hypertrophy of the tongue, the unremitting outward 
pressure exerted upon structures in the process of development causes, 
at length, serious deformities of the face and lower jaw. The lower lip 
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Congenital Hypertrophy of the Tongue. — Buck. 



becomes everted, the central lower teeth project horizontally, and even 
the inferior maxilla is sometimes changed in form. 

When, in a case of hypertrophy from glossitis, all other means have 
failed, and also in most cases of con- 
jreiiital hypertrophy, it will be ne- 
cessary to diminish the length and 
thickness of the tongnc by an opera- 
tion. 

Dr. Buck, in his report of the 
case illustrated by the accompanying 
wood-cut, states that he found the 
increased thickness in the vertical 
diameter of the tongue a more se- 
rious impediment to its return within 
the mouth than its transverse expan- 
sion; and that, having made the 
usual vertical V-shaped incision, he 
found it necessary, subsecpiently, to 
remove another portion by a horizon- 
tal V incision, and he would recom- 
itieiid that hereafter this latter method of incision should in all cases 
bo adopted.' 

In making the operation it is advisable, in order to avoid all danger 
(if a recession of the stump within the mouth before the vessels are se- 
cured, to trauslix the tongue on each side, beyond the point of contem- 
plated incision, with two strong ligatures, which must be held by an 
assistant until the operation is completed. In case the method of abla- 
tion by the horizontal incision is adopted, the surgeon will seize the end 
of the tongue laterally with a vulsellum, so as to increase the thickness 
of the vertical diameter ; but if the method by the A ertical incision is 
chosen, the end of the tongue should be seized in the direction of its 
upper and lower surfaces. Three or four arteries will generally re- 
quire the ligature ; and, after these are secured, the flaps must be ap- 
proxiiiuited and closed by strong silk sutures, thrust deeply into the 
structui'es. 

Epithelioma of the Tongue ; originating, in most cases, as a papil- 
liform elevation upon the side of the tongne near its apex, or as a sub- 
mnoous induration, but occasionally as an ulcer which has been caused 

the chafing of a ragged or carious tooth. 

Treatment.— There is no remedy deserving a trial except thorough ex- 
<'i8ion ; and even this offers little or no ground for hope if the disease 
18 very extensive, or if the floor of the mouth, the bones, or the sublin- 
{?'ial glands are involved. When near the apex of the tongue it may be 
removed by the knife ; but no surgeon who has once attempted the 
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removal of even a small portion of the tongne for an epithelioma will 
omit to make, for this apparently trivial operation, the most ample pre- 
paration. A good light will be required, and two or three intelligent 
assistants ; a variety of hooks, forceps, and large needles with and with- 
out handles ; strong silk ligatures, ice-water, and the persulphate of 
iron, or even the red-hot iron, as preparations for hsemorrhage. Occa- 
sionally, also, it may be necessary to employ a gag, for which purpose a 
piece of soft wood, of sufficient length and breadth, will be found the 
most convenient. I have used in these operations both the knife and 
the ecraseur, and, with good assistants and a complete supply of instru- 
ments, I prefer the knife. The ecraseur is applied with difficulty, un- 
less the entire end of the tongue is included ; it often fails to embrace 
the whole of the diseased structure ; and the amount of bleeding is not 
by its use always very much lessened, sometimes not at all. If one feels 
doubtful of his ability to control the bleeding after excision, then liga- 
tion with a strong saddler's whip-cord, is to be preferred. Hilton di- 
vided the gustator}' nerve before applying the ligature ; but this is 
scarcely necessary, since, when the ligature is well tightened, the pain 
soon ceases. In order to apply the ligature securely it will be iiecessary 
to carry it through the sound structures, beyond the limits of the dis- 
ease, with a large needle. In some cases it is sufficient to transfix the 
tongue once and tie the cord upon both sides. In others the needle 
must be carried through several times, or two or three separate liga- 
tures must be employed. 

Considerable swelling, accompanied with some difficulty in degluti- 
tion, almost invariably follows the operation. There is also profuse 
salivation, with a very abundant secretion of mucus from the pharynx 
and larynx. To diminish these secretions, and correct the excessive 
fetor, I have employed with advantage a weak solution of the chlorinate 
of soda, or a few drops of the tincture of myrrh in water. 

When the disease involves the middle or posterior portions of the 
tongue, attempts have still been made to arrest its progress by the re- 
moval of two-thirds or the whole of the tong-ue : and it is said that 
these bold efforts have sometimes proved successful. In one case, how- 
ever, which has come to our knowledge recently, the unfortunate man 
died upon the table before the operation was completed. It is certain, 
also, that most of the cases have terminated fatally in a very short time; 
and, notwithstanding the statements to the contrary, we must be per- 
mitted, for the present, to doubt whether any have made a complete and 
final recovery. Such attempts to rescue these poor suffei-ers do not best 
illustrate the principles and purposes of our art, and will not often, we 
think, be imitated by good surgeons. 

The estimate which we place upon these operations will not justify a 
very detailed account of the various procedures which have been adopt- 
ed. The following explanations will suffice : — 

Mr. Syme divides the soft parts by a vertical incision, extending from 
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Fig. 339. 




the top and centre of the lower lip downward to the hyoid bone. The 
inferior maxilla is then 
perforated on each side 
„f the Bjmphysis, to ad- 
mit of the passage of a 
Bih-er wire. The sym- 
physis is next divided by 
the saw, the mylo-hyoid, 
the geuio-hyoid, and the 
geiiio-h}o-glossi muscles 
ai'e detached from the 
jaw; when the tongue 
may be drawn forwards 
and removed by a single 
ftroke of the knife, down to its attachments to the hyoid bone ; or, as 
siigs^ested and practised by Heath, in making the section of the tongue, 
the ccraseur may be substituted for the knife. It will only remai' 
to secure the arteries, unite the two halves of the inferior maxilla wi 
silver wire, and close the teguraentary wound. 

Reguoh makes an incision along the base of the lower jaw, from near 
one augle to the other; and a second, vertical incision, from the 
sympbysis to the hyoid bone. Dissecting up the triangular flaj^is thus 
formed, he opens into the floor of the mouth, when the tongue is seized, 
drawn out, and its separation effected either with the knife or with the 
^raseur. 



S3'me's operation, modified by Heath. 



Fig. 340. 



Pig. 341. 





Incisions in RegnoU's operation. 



Tongue drawn out. 



Of the two methods, that of Regnoli is to be preferred ; and if the 
operations were made for the purpose of removing an epithelioma 
^'hich did not involve a large amount of structure, or for any other 
form of disease not demanding the ablation of the entire tongue or its 
greater part, it might be regarded as justifiable, since it would, perhaps, 
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lessen the danger from hseraorrhage, and at the same time oifer a reason- 
able hope of success. We beg the reader to understand that the term 
" success," here as elsewhere, in surgery, has properly no reference to 
the successful closure of the wound, but that it has reference solely to 
the purpose for which the operation is made. If the disease returns, 
and certainly if its return is only delayed a little beyond the healing of 
the wound, the operation must be said to be unsuccessful. 

Erectile Tumors of the tongue occur most frequently in child- 
hood and youth. Sometimes they are congenital. Their most frequent 
seat is near the tip of the tongue. They may be recognized by the 
smooth, uniform elastic or compressible swelling, unattended with pain 
or soreness ; and, when situated near the surface, they have usually a 
purplish color. Under either mental or physical excitement, the size 
of these tumors is generally increased. 

Treatment. — We have preferred in these cases ligation effected by 
means of a strong silk cord. Dr. Gross has treated them successfully 
with Vienna paste. Electrolysis has also been recommended and prac- 
tised successfully. Whichever method is adopted, the surgeon must 
anticipate considerable inflammation as a result of the operation ; but 
this speedily declines on the occurrence of suppuration. If the first 
operation proves unsuccessful in removing all traces of the erectile tissue, 
it must be repeated. Ligation of the lingual arteries has been practised 
as a remedial measure, and as a substitute for excision, but the results 
have not been such as to encourage its repetition. 



CHAPTER VII. 

SURGERY OF THE MAXILLARY BONES. 

Abscess of the Antrum. Syn. , Abscessus Antri, r. c— As a con- 
sequence of exposure to cold, or of the irritation occasioned by a carious 
tooth, and from other causes, inflammation may attack the mucou8 
membrane lining the antrum of the superior maxilla, giving rise to 
a deep-seated, tensive pain, and which is usually, after a time, ac- 
companied with considerable swelling and tenderness of the soft parts 
covering the cheek-bones. Unless this niflammation terminates speedily, 
suppuration ensues, the pus discharging itself into the nares, especially 
when the patient lies upon the opposite side of the face. The matter, 
from delay in its evacuation, is usually offensive, and of a greenish yel- 
low color. In other cases the nasal orifice becomes closed, and the pus, 
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being unable to escape, causes great pain, and intense febrile reaction. 
Abscesses which form slowly are usually accompanied with less local 
and fjeneral disturbance, but may give rise to a gradual expansion and 
tliiiiniiig of the walls in all directions, so that the bones crackle like 
parchment niider pressure made by the finger. 

Treatment. — In order to give exit to the matter, the surgeon ought 
first to ascertain the condition of the teeth on the affected side. If 
either the cuspid, the bicuspid, the first or second molar is diseased, it 
should be extracted, and the matter will sometimes escape at once 
throufjh a communication thus established with the floor of the antrum. 
If it does not, a pretty large steel drill may be carried through the 
apex of either one of these sockets into the antrum. In case all the 
teeth are sound, the first or second molar may be drawn, and the antrum 
perforated through either of their sockets. When the teeth are gone, 
and the alveolar sockets have also disappeared, an incision must be 
made opposite the root of the bicuspid or first molar, and the antrum 
penetrated at a point just below and in front of the malar bone. 

The cavity being emptied, it should be gently syringed with tepid 
water rendered slightly mucilaginous with slippery elm bark. In order 
to insure the patulence of the orifice, a slippery elm or laminaria tent 
Bhould then be introduced, the outer extremity of which must be secured 
by a ligature to one of the teeth. This should be removed twice daily ; 
and after twenty -four or forty-eight hours it may be left out during the 
day, and re-introduced at night. Mildly astringent and deodorizing 
washes are suitable only when the active inflammation has somewhat 
subsided. We have seen great pain and an aggravation of all the symp- 
toms induced by their early use. The patient is usually very prone, 
after a few days, to make suction upon the orifice made by the perfora- 
tor, drawing the air from the nostrils through the antrum. This seldom 
fails to cause irritation in the membrane, and must be forbidden. 

Dropsy of the Antrum. — It is probable that the condition usually 
denominated dropsy of the antrum is, in most cases, an accumulation 
of the natural secretion — mucus — within this cavity, in consequence of 
a closure of the nasal foramen. In other cases, it is affirmed that it is 
of the nature of an encysted growth or tumor which has formed in the 
structure of the lining membrane, and which is capable of indefinite 
development, an opinion which appears to be based chiefly upon the 
fact that the fluid evacuated from the expanded antrum is sometimes 
serous in its character ; but the secretions of those mucous membranes 
which have by accident become shut sacs are often matenally changed, 
so that the original character of the secreting membrane could scarcely 
t'e determined by an examination of its contents ; and especially does it 
happen frequently that a serous exudation is substituted for the mucus. 
In the so-called dropsy of the antrum, the walls become expanded and 
thinned even more than in chronic abscess, and bend and crackle 
'inder the finger like parchment. 
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Treatment. — The treatment consists in an attempt to re-establish the 
nasal orifice by a firm and slightly-curved steel instrument introduced intc 
the middle meatus ; or, in case this proves unsuccessful, an opening may 
be made into the antrum from under the lip, as already directed in casea 
of abscess. After its thorough evacuation, moderate and long-coutinued 
pressure upon the elevated cheek-bones will encourage the contraction of 
the walls of the antrum, and hasten their return to their normal position. 

Tumors of the Upper Jaw. — The great vascularity of all the struc- 
tures composing the face renders these parts peculiarly liable to morbid 
growths, and determines for them, usually, a more rapid progress than 
characterizes similar growths in most other parts of the body. Indeed 
it seems probable that, for the same reason, they are more apt to assume 
a malignant type ; so that one may always look upon tumors involving 
the bones of the upper jaw especially with suspicion. 

The tumors of the upper jaw with which the surgeon most frequently 
meets are the encephaloid, myeloid, fibrous, encysted, osseous, and eu- 
chondromatous. 

The encephaloid, having its source most often in the lining membrane 
of the antrum, occasionally external to the antrum, may be recognized 
by the rapidity of its growth, by its tendency to involve all the struc- 
tures in the heterologous and degenerative transformation, by its elastic 
and unequal feel when it approaches the surface, and, finally, by its 
ulceration, and the subsequent bleeding, fungoid growths. The usual 
constitutional indications of a malignant cachexy are also sooner or 
later present. Such ai'e the phenomena which mark the progress of 
encephaloid, in whatever portion of the face it may be situated ; but if 
it originates within the antrum, it usually presses into the nares, over- 
hangs the alveoli beneath the upper lip, lifts the floor of the orbit, 
or melts away the palatine bones forming the roof of the mouth, before 
it has caused much elevation of the malar bone or of the overlying soft 
parts. Thorough extirpation is a doubtful, but the sole remedy known 
to surgery. 

A dentigerotis or tooth-bearing cyst is usually caused by the malposi- 
tion of one of the permanent teeth, in consequence of which the tooth 
is unable to approach the surface. In very rare instances it is due to 
the misplacement of a temporary tooth, or to the presence of a super- 
numerary tooth. It occurs most frequently in connection with the 
upper jaw, and especially as a consequence of the malposition of a per- 
manent canine. The tumor commences, usually, during the period of 
youth, and may be recognized by its position and the absence of the 
corresponding tooth, by the slowness of its growth, and by the elasticity 
of its walls, which crackle under the pressure of the finger. If a doubt 
is still entertained as to its true character, it will be removed by explo- 
ration, when the tumor will be found to contain a single tooth and a 
sei-ous fluid. Free incision, and removal of the offending tooth, is the 
pr )per surgical remedy. 
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The other forms of tumors occurring iu the upper jaw, such as the 
myeloid, fihrotis, osseous, and enchondromatous, present no features, 
depending solely upon their anatomical situation, which demand for 
them a special consideration in this connection. 

Excision of the Upper Jaw. — Surgeons have from time to time in- 
dicated certain rules to govern the incisions, and the various subsequent 
ateps of an operation for the removal of the upper jaw. If one could 
be supposed to have occasion to remove these bones when they were in 
their natural condition and relations, exact rules might properly enough 
be given; but when invaded by morbid growths, or when suffering 
under any form of disease demanding their extirpation, almost every 
step of the procedure must be determined by the nature, extent, and 
complications of the malady. We have often had occasion to remo\ e 
more or less of the upper jaw, and we are certain that in no two cases 
have we found it convenient or proper to proceed in a similar manner. 

Whenever it is practicable, the principal branches of the poi-tio dura 
and the duct of Steno should be respected in the external incisions ; but 
it is of 80 much less importance to avoid a scar than to be able to see 
thoroughly, in order to the effectual removal of all diseased structures, 
and for the speedy arrest of haemorrhage, that it has never seemed to 
us advisable to make operations of any magnitude by simply lifting the 
lip, as suggested by Gross, or by restricting ourself to a median incision, 
as practised by Fergusson. 

Dr. Gross thinks it q\iite useless to ligate the carotid as a prej^aration 
for this operation. AVe have, however, thought otherwise in most cases in 
which we have had occasion to operate for the removal of malignant or 
vascular growths of either the face or upper part of the neck which 
had already attained considerable size ; first, because the operations 
have seemed to be attended with less haimorrhage ; and second, because 
the ligature is a proper expedient to be employed for the purpose of 
delaying or of preventing a recurrence of the malady. As to the effect 
of ligation of the carotid upon the hajmorrhage, we have made this 
observation. The first gush of blood fi-om the wound does not seem to 
be materially lessened, but the bleeding ceases more quickly, and it is 
seldom that a ligature is required in the wound when the carotid has 
been tied. It is probable that most of the blood which escapes, under 
these circumsta,nces, was retained in the vessels above the ligature, and 
that the bleeding rapidly ceases when these vessels are emptied. We 
can agree with Dr. Gross, however, in saying that without the ligature 
the bleeding is seldom excessive, and that after the application of cold 
water, and temporary pressure with the sponge, very few vessels have 
re(|uired to be tied. We have never been obliged to resort to a heated 
iron, yet it is well to have it always at hand. 

The instruments required for this operation— in addition to the 
ordinary knives, forceps, needles, and scissors — are strong knives which 
will cut bone; strong straight and curved scissors; a narrow saw; bone- 
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(fitters of various forms and sizes ; strong bone forceps — especially Lis- 
ten's lion forceps ; large needles, armed, and with handles attached in 
case it becomes necessary to seize deep-seated vessels ; in some cases 
also, chisels, gouges and mallet, with trephines and perforators, re- 
tractors, etc. Indeed this is one of those operations in which one will 
scarcely know what is needed, and much of the success of the opera- 
tion will depend upon the ample preparation which is made for all 
possible contingencies. No inconvenience generally attends the em- 
ployment of anaesthetics in these cases, even when the entire upper 
maxilla and the corresponding portion of the roof of the mouth is 
removed. 

When the operation of excision is completed, and all the diseased 
structures carefully removed, the tegnmentaiy flaps are closed hv 
int€:rrnpted sutnres, and such other dressings are employed as raav 
seern to be required. If the operation proves successful, the enormous 
chasm soon fills up nearly to its original level, and the harmony of the 
features is eventually in a great degree restored, except in so far as 
motion and expression are concerned. 

Epulis. — This term is employed to designate a fibro-plastic or fibro- 
myeloid recurrent tumor which is occasionally seen growing from the 
alveoli of either the upper or lower jaw, but most frequently from the 
upper. 

An epulis appears first as a small papilliform growth, thrusting itself 
up from beneath the margins of the gums. To the touch it generally 
feels hard, even when quite small, and by this circumstance, especially, 
it may be distinguished from the simple granulation, or polypoid 
growths, which occasionally project from an ulcerated alveolus. Its 
base is also broad and immovable. It is neither tender nor painful, nor 
does it increase rapidly in size ; but as it progresses, the sockets, one 
after another, become involved, the adjacent teeth loosen and fall out, 
and, if permitted to grow, it fills the entire mouth, and may even cause 
death eventually by suffocation. 

These fibro-plastic formations spring from the periosteum of the 
alveolus either without or within the socket ; and although they are 
not necessarily associated with any previous diseased condition of the 
teeth or of the alveoli, they seldom or never occur except when a tooth, 
or some portion of its fang, remains in the jaw. When, however, the 
epulis has made some progress, the portion of the alveolus upon which 
it is growing is found to be expanded, softened, and porous, the neo- 
plasm occupying its porosities, and the whole structure becoming 
eventually identical in character with the original periosteal tumor. 

Treatment. — In the earliest stage, thorough excision of the tumor, 
with removal of the corresponding tooth, sometimes results in a com 
plete cure. Nothing, however, can be considered a guarantee against 
its return but the removal of two or three teeth, and complete ex- 
•jision with f'le knife and saw of the affected alveoli, inchiding a 
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Binall portion of the adjacent sonnd bone. I have often been called 
upon to excise these growths after repeated partial excisivms ; and in 
one or two cases the disease had at length so far involved the neigh- 
boring structures that the most thorough excisions did not prevent a 
return of the tumor, and, in the end, a fatal result. 

Hypertrophy of the Gums. — Dr. Gross and Mr. Salter have each 
described a case of congenital hypertrophy of the gums, accompanied 
with imperfect cerebral development, and abnormal conditions of the 
dermoid tissue in various portions of the body ; in each of which 
examples the hypertrophy became so enormous as to prevent the 
closure of the lips, and to demand excision. 

In 1859 I was consulted by a woman, £Bt. 27 years, then residing in 
Palmyra, N. Y., having hypertrophy of the gums, which had com- 
menced two years before. She did not menstruate until she was 
twenty-four years of age, and, notwithstanding that she was almost 
colorless, and appeared very anaemic, she declared that she had en- 
joyed excellent health. Her front teeth decayed early, and were 
removed. Some of the back teeth were slightly decayed, but had 
never been painful. The hypertrophy commenced two years before 
Bhe consulted me, and at that time involved all of the gums upon the 
inner surface of both sides of the lower jaw, back of the bicuspids. 
On the right side the hypertrophy formed a roll the size of the index 
finger, burying the teeth, and projecting backwards, like a nipple, into 
the pharynx. On the opposite side the growth had made less progress. 
The subsequent course and final result of this case I am unable to 
state. 

Tumors of the Lower Jaw. — Encephaloid, fibrous, enchondroma- 
tous and exostotic tumors occasionally originate from the lower jaw, 
but the cystic tumors are the most frequent. Their point of departure 
is generally the cancellated tissue of the interior of the bone ; and this 
expansion is most often at the expense of the outer wall. Their growth 
is slow, and unattended with pain. They may be limited to a small 
portion, or they may involve the whole of the body of the jaw. The 
surface of a cystoid of the inferior maxilla is at first smooth and firm, 
but it soon becomes somewhat lobulated, and yields on pressure, giving 
to the finger a crackling, parchment-like sensation. The interior may 
be formed of a single cavity, or of many unequal cells, the walls of 
which are thin, membranous, cartilaginous, or bony. In the unilocular 
form, the contents of the cyst is, in most cases, a thin, glairy fluid ; 
l)ut the raultilocular varieties embrace within their different cells fluids 
imlike in appearance and in chemical character, with usually more or 
less solid, fibrous, or bony structure. 

When these tumors are of moderate size and unilocular in form, it is 
sufficient to evacuate the cyst, and maintain a free opening until the 
walls have contracted, and the secreting surface has become obliterated 
hy graiuilations and organized connective tissue. In a case recently 
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under my observation I have exposed and removed the thin anterior 
wall of the cyst ; but in those examples of multilocular cystic tumors 
which occupy large portions of the entire diameter of the bone, nothing 
short of exsection will arrest their progress. 

Necrosis of the Jaw from Phosphorus. — Those who are employed 
in the manufacture of lucifer matches are liable to a necrosis of both 
the upper and lower maxillary bones. This disease, which was first 
described by Lorinser in 1845, and was first noticed in this country by 
Dr. James R. Wood/ has been very thoroughly studied, especially by 
the German surgeons, and its history is now well understood, 

" The phosphorus disease," as it has been termed, is a local poisoning, 
conveyed, generally, by the fumes of phosphorus, although in a few 
instances it has been conveyed by other modes. It is almost exclusively 
confined to those employed in large manufactories in the " dipping and 
di'ying " rooms, where the fumes are most abundant ; it requires a long 
period of exposure — generally several years — before its specific effect is 
observed, and it has never been known to occur where all the teeth 
were sound. Indeed it is believed that its primary impression is always 
upon the pulp of the tooth ; perhaps, however, it is sufiicient that the 
peiiosteum should be exposed 

Phosphorus necrosis commences with a pain resembling toothache, 
but the pain soon extends to other portions of the jaw, followed by in- 
flammation and much swelling of the soft parts. Pus at length forms 
and is discharged from various orifices ; the teeth loosen and fall out, 
and the probe reveals denudation and necrosis of the bone. The extent 
of the necrosis varies in different cases, but it is seldom limited to an 
inconsiderable portion ; and, when it attacks the lower jaw, it has oc- 
casionally involved the entire bone. In the case of the superior maxil- 
la, the necrosed fragments usually separate and come away in detached 
pieces, no new bone being formed ; but when the inferior maxilla is the 
seat of the malady, spontaneous separation occurs only at the point at 
which the necrosis is arrested, and meanwhile an abundant deposit of 
new bone takes place, especially along the base and inferior lateral 
walls, so that it is with some difficulty that the sequestrum is removed 
entire. In most cases the process of exfoliation is exceedingly slow, 
and a few of these patients finally succumb to the long-continued irrita- 
tion and suppuration ; but the majority recover. 

Treatment. — Since no case has been reported in which the phos- 
phorus disease has attacked persons having sound teeth, it is a proper 
matter of precaution to have the teeth of such as are exposed frequently 
examined, and either to have all decayed teeth promptly filled, or to ex- 
clude such persons from any employment involving the use of phos- 
phorus. 

As to the curative treatment, there is perhaps nothing which can be 
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regarded as having a specifi<j influence ; but the surgeon must be 
governed by the rules which would apply to necrosis of the same parts 
occurring from any other cause. It will not be prudent to attempt the 
removal of the sequestrum until exfoliation is complete ; and then great 
lespect must be paid to the involucrum, as upon this the future form 
and usefulness of the jaw will depend. Mr. Salter observes, however, 
that even this, after the removal of the dead bone, gradually atrophies, 
leaving at last only a narrow rim of bone corresponding to the original 
jaw. 

Necrosis of the Jaw as a Sequel of Eruptive and of certain 
Typhoid Diseases, etc. — Mr. Salter was the first to call attention to 
necrosis of the jaw as a sequel of eruptive diseases, and especially of 
scarlatina.' A similar result ensues sometimes upon typhoid fevers, 
and upon conditions of extreme anaemia ; still more rarely as a result 
of mercurial ptyalism, or of the internal use of arsenic. 

Mr. Salter attributes its fi-equency in connection with the exanthems 
to the correlation among the various portions of the dermal system, of 
which the teeth constitute a part. The period most favorable for its oc- 
currence appears to be from the third to the eighth year of life, when the 
nutrition and development of both the temporary and permanent teeth 
demand the greatest activity in the vessels of the jaw. Some weeks after 
the disappearance of the eruptive fever, the gums become tender, and, 
with only amoderate amount of swelling, suppuration ensues, and necrosis 
is already found to exist. Its most usual seat is in the region of the 
molars ; and it is, in most cases, limited to that portion of the bone 
which contains the teeth or their germs ; the base of the jaw seldom 
becoming involved, exfoliation takes place much more quickly than in 
phosphorus necrosis, and no involucrum is usually present to obstruct 
the removal of the sequestrum. Quite often the disease is observed to 
be symmetrical, occurring simultaneously or consecutively upon the 
corresponding and opposite sides of the jaw. 

Treatment. — The treatment consists in the employment of suitable 
means to improve the general health ; in the use of cleansing washes, 
and the removal, at a proper period, of the loosened sequestrum. In 
these cases it is remarkable how completely and quickly the hone will 
be re-formed from its periosteal investment. But in order to insure this, 
the sequestrum must not be removed until its separation is complete. 
In the year 1849, a lad, seven years old, was attacked with dysentery. 
An empiric, being called, ordered certain powders to be taken daily ; 
on the seventh day an ulc;eration commenced in his mouth, which de- 
stroyed the lower lip and the tegumentary covering of the chin. Three 
months later, the whole of the body of the lower maxilla came away, 
as far back as the molars. About three months after the exfoliation took 
place, the jaw was found to be reproduced through the entire length 
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of the gap, the bone being firm, thick, and well shaped ; but it is seareeh 
necessary to say that neither the alveolar processes nc r the teeth were 
reconstructed. Subsequently, before a class of medical students I 
made a plastic operation for the restoration of tlie lip, attaching the 
flaps, which were obtained from the neck, directly to the periosteum. 
This procedure, for which I think I may claim originality, prevented in 
a great measure, displacement when contraction and cicatrization occur- 
red ; so that, with the additional aid derived from a set of artificial 
teeth, made by the dentist Dr. Harvey, he was able to articulate dis- 
tinctly and to control the escape of saliva.' 

Alveolar Abscess. Syn., Gum-boil. — There are two conditions 
under which these abscesses are observed : — first, in otherwise healthy 
persons ; the abscess being formed in connection with a carious tooth, or, 
as happens in certain rare examples, in connection with a tooth whose 
pulp is dead, but in which case the death of the pulp is not associated 
with caries ; second, in persons of a strumous, tuberculous, or syphilitic 
diathesis, with or without caries of the teeth, or death of the tooth-pulp. 

The first of these conditions has been most often observed, and the 
history of the affection is briefly as follows. Inflammation is propaga- 
ted from the seat of the caries to the periosteum lining the deeper por- 
tions of the socket ; lymph is effused, followed by the formation of pus, 
which is now enclosed in a capsule constructed from the materials first 
effused. In consequence of the pressure of the organized and expand- 
ing pyogenic sac, the alveolar M^all gives way, forming a small side 
pocket, and at the same time a portion of the fang of the tooth is ab- 
sorbed. The whole of the intra-alveolar periosteum becomes thickened, 
and the tooth sensibly protrudes and is loosened in its socket. Pus con- 
tinuing to form, in the case of the inferior incisors it may make for 
itself an outlet along the sides of the tooth, escaping beneath the gums. 
It is liable to follow the same course, also, when either of the single- 
fanged teeth are involved ; but this happens very rarely when the 
abscess is connected with the double-fanged teeth. Occasionally, also, 
abscesses connected with the lower front teeth open below the chin. 
Abscesses connected with the upper front teeth may evacuate them- 
selves along the sides of the teeth, or they may penetrate directly to the 
surface by the shortest route, open ng through the mucous membrane 
near its point of reflection ; or again, according to Salter, in case the 
superior lateral incisor is affected, the pus may burrow backwards be- 
tween the plates of the palatal process of the supei-ior maxilla, and 
present itself at the posterior extremity of the hard palate. I have 
often met w^ith examples of superior canine and incisor abscesses which 
have formed sinuses and depots under the periosteum of the roof of the 
niDuth, but I can scarcely comprehend how they could follow the 
course described by Mr. Salter. Finally, abscesses connected with the 
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niolai'S often open directly, or with more or less sinuous canals, upon 
the integument of the face. 

Treatment of Alveolar Abscess. — Eeraoval of the carious or in- 
jured tooth is the first and most important step. Occasionally it may be 
sufficient to remove the filling, to give ample vent to the imprisoned 
matter ; but this will rarely be found to have answered our purposes com- 
pletely, since the removal of the cause is an indication no less impor- 
tant than the free evacuation of the pus. When the bottom of the 
cavity is thoroughly exposed, the opening should be maintained by a 
plug made of some soft wood, introduced and retained in place a few 
lioui-8 of each day. If the discharge continues long after the removal 
of the tooth, a strong solution of the chloride of zinc should be applied 
to the cavity once or twice. When the abscess points toward the integu- 
ment, in order to avoid an unseemly scar, the fistulous canal should be 
intercepted by a free incision within the mouth, over the diseased alveo- 
his, and the opening maintained in this direction. 

Excision of the Lower Jaw. — There are a few important rules to 
he observed in the removal of portions or the whole of the inferior 
maxilla, which we shall find it necessary to state somewhat briefly : — 
Firet, whenever the limitations of the disease will permit, the entire 
hone should not be severed. In many cases a crescentic or horizontal 
section of the bone will enable the surgeon to remove the diseased 
structure, and yet preserve the continuity of the jaw. Second, the free 
margin of the lip must not be divided unless the necessities of the case 
render it essential. Some operations may be made through the mouth, 
without any external incisions ; and in most other cases an incision 
along the base of the jaw affords an ample opening. By observing 
this rule the surgeon avoids a wound of the labial artery, and does not 
80 much disfigure the face. Third, if the central portion is to be 
removed, as preUminary to the operation, but not until after the patient 
is angesthetized, a strong ligature must be carried througli the apex of 
the tongue, and intrusted to an assistant. Unless this is done, the 
patient will be in imminent danger of suffocation as soon as the attach- 
ment of the genio-hyo-glossus is divided. In a recent case of excision 
of the entire body of the inferior maxilla, we found it necessary to 
have the tongue held by an assistant during the four days succeeding 
thf operation, since, the moment the ligature was dropped, the tongue 
would fall back and close the glottis, threatening the patient with im- 
mediate suffocation. Fourth, in dividing the attachments upon the 
inner surface of the bone, a curved, strong periosteum elevator can 
often be advantageously substituted for the knife. Fifth, the bone- 
cutter can be employed well enough, after removing one or two teeth, 
in operating upon children, or when the bone is softened by disease; 
hut in the adult, when the section is to be made through healthy bone, 
the chain saw is much to be preferred. Sixth, in remo\'ing the jaw 
from its articulation, after the section is made, the fragment must be 
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dniwn outwards and downwards, so as to enable the operator to clip 
off the coronoid process with the bone-cutters, or to divide its muscular 
attacliments, and to permit him to approach the articulation from its 
anterior surface. Seventh, it may be possible to avoid wounding the 
trunk of the internal maxillary artery, as it passes between the ramus 
of the jaw and the internal lateral ligament, by careful dissection while 
the ramus is drawn forcibly out and backwards ; but the inferior dental 
and other branches of the internal maxillary, which are necessarily cut, 
will bleed freely. In case the hjemorrhage is alarming, the carotid must 
be compressed until the jaw is disarticulated and the vessels are tied. 

The operation being completed, the wound is to be closed by sutures; 
and in the course of a few months, the space previously occupied by 
the bone will become filled by a dense fibrous tissue ; but if any con- 
siderable poi-tion of the jaw is lost the features will be irreparably 
disfigui-ed. When the whole or any portion of the jaw is excised for 
the removal < »f tumors, or for cancer, whatever care we may exercise 
in the preservation of the periosteum, the bone is not reproduced. It 
has already been stated that in cases of necrosis of the lower jaw, 
where the b(me has been allowed to exfoliate before separation, a more 
fortunate result ensues ; in some cases the entire bone, including its 
condyles, being reproduced. 

In the New YorJc Medical Gazette for October 24, 1868, George 
H. Ferine, dentist, of this city, has described a very ingenious appa- 
ratus, devised by himself, composed of vulcanized rubber, for the repair 
of a mutilated tongue and jaw. 



OHAPTEE YIII. 

ANATOMY, DEVELOPMENT, AND SURGERY OF THE TEETH. 

Anatomy of the Teeth. 

Each tooth is composed of a crown, neck, and one or more fangs. 
The crown is that portion which projects above the gums, the neck is 
embraced by the gums, and the fangs occupy the alveolar sockets. The 
largest portion of each tooth is composed of dentine— ivory, or tootli- 
bone — a modification of bony tissue ; it is penetrated by minute 
canals called dental or dentinal tubuli, but it has neither the canahculi 
nor lacunae which characterize true bone. The crown is covered by 
enamel, the hardest structure in the body. It varies, however, both in 
thickness and in hardness, in different persons. The enamel is covered 
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Fig. 343. 



Fig. 342. 




Vertical Section of 
a Molar Tooth. 



bv a membrane of exceeding tenuity, called the cuticle, which is not 
easily destroyed by reagents, and vvhicli probably serves in some meas- 
ure to protect the enamel against the 
action of acids. Investing the dentine 
of the roots is a thin layer of true 
bone, named ceraentum, crusta petro- 
sa, or cortical substance, M'hich be- 
comes thinner as we proceed from the 
a])ex toward the crown, and is finally, 
according to Nasmyth, lost in the 
oiiamel, with the outer surface of 
which, at the neck, it becomes con- 
tinuous. As age advances the cemen- 
tum usually inci-eases in thickness, and 
may eventually undergo such a degree 
of hy})ertr()j)hy as to encroach mate- 
rially upon the alveolar sockets, and 
upon the cavity of the pulp, forming 
exostoses. In some cases, also, the 
pulp itself undergoes an osseous trans- 
formation. The cementum is covered 
hy the peridental membrane, or den- 
tal periosteum, which also is continu- 
ous with the intra-alveolar periosteal membrane. 

The interior of each tooth is hollow, its cavity expanding into a 
spacious sinus within the cr<jwn, and terminating in minute orifices at 
tiie apices of the fangs. These cavities contain the pulp, which is 
composed of blood-vessels and nervous filaments sustained by a fibrous 
connective tissue. Both the blood-vessels and the nerves composing 
the pulp enter by the small foramina at the apices of the fangs. The 
pulp is said to be the only portion of the tooth possessing sensibility ; 
but, according to Mr. Tomes, the dental tubuli, which open upon and 
i-adiate from the pulp cavity, contain cylindrical prolongations of the 
pulp tissue, and may therefore convey sensation to the outer surface of 
the dentine. 




Vertical Section of a Bicnu- 
pid Tootli. Magnified. 



Development and Diseases of the Temporary Teeth. 

Development — The temporary teeth begin to present themselves 
usually about the seventh month, and dentition is generally completed 
by the end of the second year ; the teeth of the lower jaw preceding 
those of the upper. 

The eruption of the temporary teeth is a purely physiological act, and 
as such ought to be accomplished without serious disturbance. The 
fact is, however, that among all civilized races, the process is usually 
"uc of considerable suffering and hazard. The evolution of the teeth, 
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independent of their mechanical pressure upon the gums, seems to exalt 
the nervous sensibilities of the whole system in a degree sufficiently 
marked ; but when, from any cause, the advance of the crowns towai-d 
the surface meets with unusual resistance, the most violent local and 
constitutional disturbances sometimes ensue. It is an error, however, to 
suppose that these reflex disturbances are solely a result of congestion 
and inflammation of the overstretched fibro-mucous membrane. They 
are mainly due to the indirect pressure made upon those deeper struc- 
tures upon which the nutrition and development of the dental apparatus 
depends, and which are at this moment in a state of active hyi)er{Bmia 
and hyperjESthesia. The surgeon will be reminded, therefore, that an 
inflamed and swollen condition of the gums is not the sole indication for 
their incision ; but that it may be, and actually is, often required when 
there is present neither redness, swelling, tenderness, heat, nor ptyalism. 
If, at the same time that the gums are tense and resisting, it is observed 
that the usual period for the eruption of the teeth has arrived, and the 
brain, stomach, bowels, or general system are characteristically disturbed, 
it will be proper to make free incisions. This will be best accomplished 
by a gum-lancet, or by an ordinary pocket-knife. 

Caries of the Temporary Teeth. — The temporary teeth are no less 
subject to caries than the permanent, nor are its consequences any less 
serious, giving rise to much local and constitutional disturbance, and, in 
many cases, seriously compromising the health. It occurs most often in 
children of delicate constitutions, yet there are many apparent excep- 
tions to this rule. "We think, however, that the early destruction of the 
teeth, whether by caries or necrosis, always implies, even in those who 
appear healthy and robust, a lack of stamina, and that the physical con- 
dition of these persons in after-life will confirm the justness of these 
observations. 

Treatment. — It is of the first importance that such children should 
have plenty of air, and that they should eat plain nutritious food, includ- 
ing, always, meat. Some surgeons entertain a belief, also, that silex and 
the phosphates, taken internally, exert a beneficial influence in the 
establishment of a healthy structure during the formation of the teeth, 
and they have suggested, therefore, that bread made of unbolted wheat 
should be given to children, rather than bread made of flue flour. 

Great care must be taken to remove the salivaiy calculus, and especi- 
ally the green tartar, which is said to be acid and erosive, and which is 
very prone to collect upon the teeth of children. The progress of 
caries should be arrested, as far as practicable, by careful excavation and 
filling. All these precautions having reference, perhaps, more to the 
future condition of the permanent, than to the preservation of the tem- 
porary teeth. 

Necrosis of the Temporary Teeth. — Dental necrosis, or destruction 
of the entire tooth, occurs more often in the temporary than in the 
permanent teeth. It is generally consequent upon extensive caries 
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which has led to the exposure and death of the pulp. The presence 
of the dead tooth, or of its fangs, often causes ulceration of the gums, 
and sometimes necrosis of portions of the alveoli ; even the rudi- 
ments of the permanent teeth are sometimes carried away with the 
sequestrum. 

Phagedenic Ulceration of the Gums. — Mr. Tomes has described 
an ulceration of a phagedenic character, invading originally the free 
margins of the gums, especially of the lower jaw, extending subse- 
quently to the alveolar periosteum and to the cheeks, causing often ex- 
tensive destruction of the soft parts, and exfoliations of considerable 
portions of bone. It occurs chiefly in strumous children, and in those 
who are poorly fed, or who live in damp and illy-ventilated apartments. 

There is another form of ulceration, belonging chiefly to this period, 
in which the malady invades primarily the insides of the cheeks or 
fauces, and is preceded usually by sphacelation. The terms Noma and 
Cancrum Oris have, by some writers, been applied to both of these 
forms of ulceration. 

The treatment consists in the employment of tonics and nutrients, in 
the prompt removal of decayed teeth, in the frequent and thorough 
application of disinfectants, and especially in the destruction of the 
ulcerating surfaces by energetic caustics. 

Development and Diseases of the Permanent Teeth. 

Development. — The per-iod of the eruption of the permanent 
teeth is generally between the sixth and the twelfth year. The third 
molar, or wisdom tooth, appeal's much later ; usually not earlier than 
the seventeenth year. The fangs of the temporary teeth are gradually 
absorbed as the new teeth advance to occupy their places, until at 
length nothing but the crowns remain, which, unless sooner removed, 
eventually drop away. 

Malposition of Permanent Teeth. — The permanent teeth may pre- 
sent themselves out of line, in consequence of original malposition ; or 
because the fang of a temporary tooth which has escaped absorption, 
has been allowed to remain ; or for want of sufiicient room in the 
alveolar arcade, the teeth being out of proportion to the dimensions of 
the jaw. 

It is not my intention to enter into a consideration of the strictly 
mechanical portion of dental surgery, in which so much advance has been 
made, and so many triumphs have been achieved during the last few 
years ; but the surgeon needs, at least, to be informed that irregularities 
of the teeth, due to either of the causes above named, may be remedied 
by the early, continued, and judicious application of pressure. Malposi- 
tion of a wisdom tooth, causing it to become imprisoned and arrested 
m Its development, has often caused great suffering. In such cases, the 
only proper remedy is extraction. 
43 
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Fracture of the Teeth. — When a portion of the crown of a tooth ig 
broken off without opening into the pulp cavity, it is termed a simple 
fracture ; but if the fracture is lower, and the cavity is laid open it m 
termed compound. No serious results necessarily follow upon a simple 
fracture, although it is always possible that the pulp has suffered injury 
and may die. In the compound fracture, however, the pulp is often 
torn out; but if it is not, the violent shock which it has received 
together with its subsequent exposure to whatever may be received into 
the mouth, soon determines in it a fatal inflammation. Exceptionally, 
however, the pulp preserves its integrity, and seals up the aperture by 
the deposit upon its surface of a thin layer of dentine. In the same 
manner, also, by new deposits of dentine upon the interior of the pulp 
cavity, the pulp is protected when the tooth wears down by attrition. 
If, after a fracture exposing the pulp cavity, the pulp does not become 
enclosed, yet retains sufhcient health to encourage a hope that the tooth 
may not be destroyed, and the tooth remains firm in its socket, the 
dentist ought to supply an artificial protection by a carefully adjusted 
filling. If the tooth is much loosened, however, it had better be 
extracted at once. 

Teeth broken through their fangs, sometimes unite again; the new 
material being formed in part from the pulp, and in part from the 
dental periosteum, and consisting, therefore, of both dentine and 
cementum. 

Dislocation of the Teeth. — If a sound and valuable tooth becomes 
accidentally displaced, the socket should be carefully cleared of blood, 
by a piece of soft muslin, conveyed upon the end of a probe, or by 
warm water injected by means of a syringe, and the tooth should be at 
once replaced, by pressing it firmly into its socket. The tooth will prob- 
ably die, and may eventually have to be removed ; but occasionally a 
periosteal connection appears to be re-established, and the tooth, retain- 
ing sufficient vitality to cause no inconvenience, may be worn for many 
years. The experiment, therefore, merits a trial. 

Odontalgia. — Toothache may be purely neuralgic in its character, 
as the result of sympathy with some remote organ — most often with the 
stomach — and in such cases appropriate therapeutical measures seldom 
fail to effect a cure, or at least to give temporary relief. In a majority 
of cases, however, it is due to inflammation of some of the tissues which 
are adjacent to, or which enclose the tooth-pulp, or to simple mechanical 
irritation of the pulp exposed by caries. In such cases the application 
of a leech to the gums may afford relief ; or the pain may be allayed 
by the direct application of a sedative to the exposed pulp. A drop of 
laudanum conveyed upon a small pledget of lint is generally sufficient. 

Caries. Syn., Dental Gangrene ; Decay. — Caries commences, in a 
large majority of cases, in the apices of the sulci between the cusps, 
or upon some other depressed or concealed portion, where the eroding 
material is likely to become lodged. In exceptional cases it attacks 
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primanly the necV, where the cementum affords a very thin covering to 
the dentine. This is especially apt to occur in old people. 

The predisposing causes of caries are sometimes sufficiently apparent 
in a syi»hiHtic, tuberculous, or scorbutic diathesis. It is often heredi- 
tary. In other cases it is evidently dependent upon long-continued and 
severe indigestion. The immediate causes appear to le, chiefly, the 
direct action of certain acids, contained in the saliva or other oral 
fluids, or taken as medicine or with the food ; such acids acting as sol- 
vents of those portions of the teeth which possess the least vitality and 
the least power of resistance, namely, the enamel and the dentine. 
Teeth which have been extracted and replaced are subject to the same 
action, and even teeth composed of artificial dentine, unless highly 
polished, are liable to a similar decay. If from any cause the surface 
of a tootli becomes roughened, its liability to caries is increased. It is 
important, therefore, when tartar has been removed, or the file has been 
applied in dental operations, that extraordinary pains be taken to leave 
a smooth and polished surface. 

We have already, when speaking of the caries of temporary teeth, 
alluded to the chemical theory that the habitual use of fine flour, from 
which the silex and the phosphates have been in a great measure exclu- 
ded by bolting, is a cause of caries. Both dentine and enamel demand 
these elements for their proper construction ; but it is probable that the 
system obtains in most cases an ample supply from other sources; 
certainly, if this were not so, the bones would be found to suffer equally 
with the teeth from the deficiency. The fact would seem to be, that 
civilization and decay of the teeth advance together, since among most 
savage tribes it is comparatively unknown. The infei-ence ought to be, 
that caries is often due to some imperfection of the general system, 
which a life of out-door exercise is the best fitted to remedy. 

Treatment of Caries of the Teeth. — Wlicn the teeth are once 
formed and fully developed, it is not probable that any constitutional 
measures can modify their elements, either in regard to quality or pro- 
portion ; but such measures can at least influence those abnormal 
salivary secretions upon whose presence the caries seems, in a great 
degree, to depend. The mouth should be often cleansed with alkaline 
washes, and the brush should be used at least once or twice daily, or, as 
would be better still, after each meal. 

If the caries is very superficial it may be removed, and the exposed 
surface thoroughly polished; and if this polish is carefully maintained, 
the decay may not extend. If the caries has proceeded farther, it must 
he thoroughly removed, until sound structures are reached ; and the 
f:avity, being carefully dried, must be filled with some indestructible 
material. Gold-foil is the best ; but platinum, tin, or lead-foil may be 
used. These latter are valued by dentists very nearly in the order in 
which they are named. 

• If the tooth-pulp is exposed, and it is found to be in a pretty healthy 
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condition, It will be possible, sometimes, to furnish an artificial protefo. 
tion or cover for the pulp, in imitation of that process of calcification 
of the superfi[cial pulp structure by which nature herself sometimes 
accomplishes the same end. If, however, the tooth-pulp is much 
diseased, it may be at once destroyed by evulsion or by the wire; and, 
after the lapse of a suthcient time to render it certain that suppuration 
will not ensue, the cavity may be prepared and filled. 

Necrosis of the Permanent Teeth. — The necrosis may be sudden 
and complete, as when a tooth has been dislocated, or has received a 
violent shock ; or it may occur slowly, being at first partial, and finally 
complete. When partial necrosis exists, it is usually in the fangs; 
and it is generally found that the periosteum has separated from the 
necrosed portion, forming a sac filled with pus. These sacs are most 
often seen near the extremity of the fangs ; and a small cup-like inden- 
tation is sometimes formed in the root of the tooth, opposite the sac, 
caused by absorption. When the teeth become completely necrosed 
they gradually undergo a change in color, especially if the pulp has 
been allowed to remain and decompose in the interior of the tooth. 

Treatment. — Teeth whose death is the result of inflammation, 
either of the pulp or periosteum, generally demand extraction; but 
teeth whose vitality has been suddenly destroyed by extraction, or by 
concussion, may sometimes be retained and prove exceedingly useful. 
For the treatment of tlie abscess occasionally resulting from necrosed 
teeth, the reader is referred to " Alveolar Abscess." 

Polypus of the Pulp. — When the pulp cavity becomes exposed by 
the progress of caries, or from other causes, it is no very unusual cir- 
cumstance to find the pulp protruding, in consequence of hypersemia 
of its structure, forming what has been termed a polypus of the pulp. 
These protrusions are most often seen connected with the apertures 
existing in the crowns of the teeth ; but occasionally they present them- 
selves at the roots, having emerged or developed from the tissues 
contained within the canals of the fangs. This condition might more 
properly be termed a fungous granulation of the pulp. Extraction of 
the tooth is the only proper remedy. 

Hypertrophy or Exostosis. — In consequence of the long-con- 
tinued irritation occasioned by caries, or as one of the changes incident 
to advanced life, the cementum often becomes hypertrophied, causing 
absorption of the alveolar walls, and, by its pressure upon the main 
trunk of the dental nerve, giving rise, sometimes, to serious and ex- 
tensive sympathetic disturbances. The only remedy is extraction. 

Salivary Calculus, commanly called Tartar, is a deposit upon the 
teeth of certain earthy phosphates, epithelium scales, etc., derived 
chiefly from the salivaiy glands. Only the green tartar, which is now 
and then seen upon the teeth of children, is believed to be erosive, or in 
any way directly injurious to the teeth, but by its accumulation it often 
crowds upon the gums and alveoli, causing their recession or absorption, 
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in consequence of which the teeth become loosened, and sometimes 
fall out. This happens especially in old age, when the process of expul- 
sion of the teeth is often aided, also, by hypertrophy of the cementum. 

Treatment. — Removal by instruments, followed by careful polishing 
of the surfaces from which the concretion has been removed ; and sub- 
Bequently the use of the brush after each meal. 

Extraction of Teeth, — In the exti-action of teeth no instrmnents 
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Forceps for Upper Incisorf, Canines, and Bicuspids, 



are generally employed at the present day except the forceps and the 
levator. The " key " is now very rarely used. 



Fig. 345. 




•Forceps for Upper Molars. 



Forceps are constructed of various forms and sizes to adapt them for 
tl' t extraction of the diffei-ent teeth ; indeed most dentists employ a 
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Forceps for Lower Incisors, Canines, and Bicuspids. 



special instrument for almost every tooth ; but in genera, it is sufficient 
to be furnished with several sizes and foi'ms of straight instruments 
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Forceps for Lower Molars. 
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for extracting the incisors and the cuspids — indeed the same instnimeni 
will usually answer for the bicuspids also— and with two or three slightly 
curved instruments for the molars. 

In extracting an incisor, the forceps being well crowded down upon 
the neck, the tooth is seized, and, with a slight rocking motion, extracted. 
A rotarv motion facilitates the extraction of the cuspids; while a slight 
rocking motion, in a direction inwards and outwards, the reverse of 
that employed in the extraction of the incisors, enables the operator 
more readily to loosen and withdraw the bicuspids. The molars of the 
superior maxilla require an instrument having the jaws bent at a slight 
aagle with the handles, yet they ouglit to be as nearly straight as the 
easy prehension of the teeth will permit. These teeth have three fangs, 
two of which are external and one internal. When the tooth is seized, 
therefore, it should be first rocked a little inwards and then outwards, 
before direct traction is commenced. The inferior molars have but two 
fangs, one of which is anterior to the other, and they require for their 
extraction, forceps having an angle of about 135 degrees with the 
shaft. For the extraction of stumps the levator, or forceps constructed 
especially for that purpose are usually employed. 

Haemorrhage after Extraction. — The extraction of a tooth has 
been occasionally followed by alarming, and sometimes fatal haemor- 
rhage. The source of the bleeding appears, in most cases, to be the 
alveolar periosteum, or the small branch of the inferior maxillary which 
supplies the interior of the tooth. 

Treatment. — The socket should be emptied of the coagulum, and a 
small piece of lint, previously moistened with the persulphate of iron, 
carried to the bottom with a firm probe. Over this a pad of dry cotton 
cloth may be laid, and the jaws firmly closed. 



OHAPTEE IX. 

SUEGERY OF THE RESPIRATORY ORGANS, IN THE REGION 

OF THE NECK. 

Apnoea, S3ni., Asphyxia, R. O. 

Apnoea from Drowning. — How long a person may survive complete 
submersion under water cannot be definitely stated, since it must depend 
somewhat upon the condition of the patient, and equally, perhaps, upon 
^he temperature of the water. Persons accustomed to diving would, no 
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doubt, endure a prolonged suspension of respiration better tlian those 
who were not thus trained, provided, of course, they had the presenile of 
iiiind to suppress inspiration. The tenacity of life is not the same in all 
pereons : it has been affirmed, moreover, that if submersion occurs when 
the person is in a condition of syncope, or when the action of the heart 
is greatly diminished, the integrity of the brain is not so speedily com- 
promised, since it receives less of the imperfectly oxygenated blood ; but 
we do not know that much value ought to be attached to this opinion. 
It is quite certain, however, that resuscitation is more likely to take 
place after prolonged immersion in water of ordinary temperature, than 
after immersion, for the same period of time, in very cold water. We see 
it stated in the Lancet^ that Dr. Richardson has shown that fish which 
would be presumed to be dead, from w^iat he terms " glacial death," 
were easily recoverable ; and that in an animal drowned in freezing 
water he found the temperature of the brain reduced to 56° F., while 
the temperature of the chest and abdomen remained at 76° F. He con- 
cludes that in these cases the apj^arent death, which takes })lace al- 
most instantly, when a person is submerged in freezing water, is a con- 
dition of nervous shock. The heart, he remarks, retains its power of 
action, the blood remains fluid, and the muscles keep up their irritability 
tor a long time after apparent dissolution ; and so favorable are all the 
conditions for renewal of living action, even for two hours, that a cor- 
siderable advance in the practice of resuscitation must follow upon fur- 
ther careful and laborious experimental research." These hopeful con- 
clusions, however, we are not prepared to accept, and only because we 
have hitherto no experience which would warrant their acceptance. 
Finally, if no water is drawn into the lungs, the chance of resuscitation 
is improved. 

If we could trust popular opinion, and the various newspaper accounts 
of these accidents, resuscitation might be hoped for at any period prior 
to the commencement of decomposition ; but the truth seems to be, un- 
fortunately, that the complete exclusion of air from the lungs, under 
any circumstances, causes death in a very few minutes. It is not prob- 
able that any one has seen fit to occupy himself with noting the time by 
his watch while another was drowning, or has been able to observe how 
often he came to the surface and inhaled a little fresh air; and the 
occasions on which accidental coincidence of circumstances might de- 
cide the exact period of immei*sion must be very few. According to 
the experiments of a committee appointed by the Eoyal Medical and 
Chirnrgical Society of London, published in 1862, dogs, whose tracheae 
were closed previous to submersion, could be restored after three minutes 
and fifty seconds, but they were not likely to recover after four minutes 
and ten seconds. If, however, submersion occurred while the trachea 
was open and the water had free admission to the lungs, recovery never 
took place after one minute and thirty seconds, even when the am'mal 
was not only able to make efforts at respiration, but also to utter a cry 
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after removal. The action of the lieart continued, on the average, three 
iiiimites and fifteen seconds after the animals had ceased to make res- 
piratory efforts, and in no case longer than four minutes. The results 
of these experiments cannot be applied rigorously to human beings, but 
the testimony which they furnish, together with much evidence supplied 
by experience, seems to justify the conclusion that no person can survive 
complete submersion longer than five minutes. 

The Committee found, also, in their experiments made upon animals, 
that in no case did recovery take place when the action of the heart had 
wholly ceased. In the case of a man drowned, however, a very feeble 
action of the heart might exist, which could not be detected by any 
method of examination which could be deemed admissible. 

Practically, perhaps, it is of little consequence whether a person may 
survive complete submersion five minutes or one hour, since it is gene- 
rally impossible for us to know whether the submersion has been con- 
stant. In all cases, where there are no signs of decomposition, we 
believe it to be the duty of the surgeon to proceed as if it were possible 
to restore life; especially since his efforts can do no harm, and they 
will at least afford to the friends a comforting assurance that nothing 
has been omitted which might, under any circumstances, have resulted 
in restoration. 

Treatment. — It might seem from what has been stated, that the first 
and most important indication of treatment would be the evacuation of 
the water which has been, in a certain proportion of cases, drawn into 
the bronchial tubes and air-cells of the lung-s ; but Mr. Harley has 
shown that water thus received is speedily absorbed by the pulmonic 
tissue, and carried into the vessels, so that it is seldom, if ever, found 
in the bronchial tubes. Nevertheless it will be proper in all cases to 
elevate the body, and lower the position of the head and neck 
for a moment, to insure its evacuation in case water should happen 
to be present in sufficient quantity to obstruct the free admission 
of air. 

The lungs have usually suffered no actual lesion which could 
materially interfere with the performance of their functions. As to 
the water which may have been swallowed, and received into the 
stomach, it is harmless, and may be permitted to remain ; and all that 
our art can propose to do is to restore circulation and nutrition, by 
4e-establishing the actions of the heart and of the respiratory organs. 

In regard to the re-establishment of respiration, it seems necessaiy to 
say, that while this indication is no doubt important, its relati^'e value 
is Hable to be over-estimated. It is equally important that the heart 
should be made to act, inasmuch as the system derives no benefit from 
the presence of air in the lungs until the circulation is in some measure 
re-established. That the expansion of the chest may have some influ- 
ence in stimulating the heart to act is conceivable ; but it is certain 
that we possess other means, whose influence upon this organ is more 



APNCEA FROM DEOWNING. 



665 



direct and positive, and in order to secure the best results we must at 
the same moment, and by the most direct methods, seek to restore the 
functions of both heart and lungs. 

We should attempt, first, to convey air to the air-cells of the lungs by 
mechanical means. The simplest and most effective of all the measures 
hitherto practised or suggested, is to open the larynx in the crico- 
thyroid space, and blow directly into the lungs ; or, if such an instru- 
ment is at hand, to blow through a large flexible tube, carried well 
down into the trachea through the opening already made in the crico- 
thyroid membrane. This is the method which surgeons have generally 
practised when patients upon the operating table have suddenly ceased 
to breathe, under the narcotic influence of anaesthetics, and it is the 
method which deserves the preference in all cases of asphyxia, from 
whatever cause, when the case is urgent, and when a few moments 
delay is likely to prove fatal, 

A method which is equally effective, but not so often available, 
is the introduction of a tube into the larynx through the mouth 
and rima glottidis, and inflation, either with the aid of a pair of 
bellows, or through the mouth of the operator. The jaws of a person 
drowned are, in most cases, spasmodically closed ; and it is by no 
means within the skill of every medical man, even after the mouth has 
been forcibly opened, to introduce a tube into the larynx. Nor is it 
often that the proper tube is at hand. If, however, it can be done, and 
done quickly, it must be preferred to laryngotomy. 

One of the most inefficient modes, as generally practised, is to close 
the nostrils of the patient, and applying the mouth to the mouth of the 
patient, to blow forcibly. The air invariably passes through the 
oesophagus into the stomach ; and we have seen the stomach thus 
inflated by a surgeon, who believed that he was inflating the lungs. 
Nor is it so easy as some writers seem to suppose it to be, to grasp and 
close the oesophagus with the thumb and fingers pressed behind the 
trachea. Obstetricians are very much in the habit of recommending 
this method of procedure with still-born children, and I will not say it 
may not sometimes succeed ; but my experiments upon the cadaver do 
not justify me in according to it much value. Something more may be 
accomplished by this mode of inflation, if the larynx is forcibly pressed 
backwards against the spine ; and if, while the larynx is thus pressed 
back, the tongue is made to fall forwards, by turning the patient over, 
nearly upon his face, the inflation of the lungs will often be found to 
be very complete. 

Marshall Hall's method, which has obtai^ied so much notoriety, and 
which was by him designated " The Eeady Method," consists in 
turning the patient upon his side, a little inclined toward the back, for 
the purpose of causing expansion of the chest ; and then rolling him 
Quickly upon the face, in order to cause the chest to contract. While 
resting upon the face, the back and sides of the ribs are to be 
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compressed with the hands. The Committee of the Kojal Medical and 
Chirurgical Society, in their experiments upon the cadaver by this 
method, found that in no case was more than 10 cubic inches of 
air expelled, and generally a much less quantity was admitted at eadi 
succeeding expansion of the chest. 

Sylvester's method consists in elevating the arms slowly from the 
sides until the elbows nearly touch above the head ; and then briiio-iii.r 
them again to the sides, making, at the same moment, some pressure 
upon the lateral walls of the chest. The Committee above referred to 
found that in this way the amount of air inspired varied from 9 to 44 
cubic inches. 

Howard, of this city, recommends that — the patient lying upon 
his back, while the arms are held behind the head, and the tongue is 
drawn out — both direct and intermitting pressure shall be made upon 
the anterior margins of the false ribs, by the palms of the hands. This 
is to be accomplished in the following manner : — The operator kneeling, 
with his legs astride the patient's abdomen, and with his elbows braced 
against his sides, throws himself forwards, thus re-enforcing his hands 
by the weight of his body. The air, being expelled, is allowed to re-enter 
by removal of the pressure, and the consequent return of the ribs to 
their former positions. 

In all of these methods an attempt is made to imitate the natural act 
of respiration, by expanding and contracting the chest about fifteen 
times in the minute. 

Of these several modes of procedure it is quite certain that Marshall 
Hall's is the least efficient. Between Sylvester's and Howard's there 
is perhaps very little to choose ; they are both simple, and capable of 
causing a considerable change of air within the bronchial tubes, and, 
perhaps, of effecting some interchange within the air-cells themselves. 
It is possible, however, to do more than either of these methods can 
accomplish, by elevating the body to a sitting posture after each expira- 
tory mauffiuvre (or to a more or less erect posture, the body being lashed 
to a board) ; in which position, the weight of the liver and of the 
other abdominal viscera will cause the diaphragm to descend, and thus 
compel the admission of air to the lungs. When the body is again 
made to assume the recumbent posture, and especially if the head and 
chest are allowed to fall lower than the hips, the viscera of the abdomen 
will crowd upon the diaphragm and expel the air with considerable 
force. There will be no difficulty in combining with this procedure 
both Sylvester's and Howard's methods, if while lifting the body the 
arms are elevated above thB head, as practised by both Sylvester and 
Howard ; and if, when the body is again placed in the recumbent pos- 
ture, the anterior and lower portions of the thorax are compressed forci- 
bly, as recommended also by Howard. 

Electricity, and sharp, quick strokes with the palm of the hand upon 
the thoracic walls, may possibly arouse the muscles of respii-ation ; but 
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it 18 frivolous to sprinkle or to dash cold water upon a nearly inanimate 
body. Whenever it is attempted to cause inspiration while the body 
reposes upon the back, the tongue must be held forwards, to prevent 
its pressure upon and closure of the glottis. 

The measures which can be rationally suggested to renew or to in- 
(irease the action of the heart must also, in some measure, tend to in- 
fluence respiration. Caloric, and electricity, are perhaps the only 
agents which can be made to penetrate to those deeper central organs 
in which the few remaining sparks of life now linger. Embrocations 
of brandy, whiskey, or alcohol are useless ; and so also are frictions, 
and even vesicants, unless they convey caloric. If so much sensation 
remains in the periphery of the body as to cause a response to these 
agents alone, it is quite certain that nature, unaided, is competent to 
the restoration. With all diligence the body should be made warm 
with blankets, hot bricks, bottles, sand-bags, or whatever else may be 
available. A current of electricity, conveyed directly through the 
heart, is of all means that which would promise the most, but the 
apparatus required for its application is seldom at hand. In a few 
instances of asphyxia from drowning, and from other causes, it has 
been employed with success. Succussion, sometimes of value in ex- 
citing respiration, may be equally serviceable in arousing the action of 
the heart. So also the agitation of the heart, in rolling the patient 
from side to side, according to Marshall Hall's method, may have 
accomplished more toward the restoration of life than the inconsiderable 
change of air in the lungs which this process causes. In this regard, 
too, our own method of encouraging respiration has eminently the 
advantage over either of the others. 

We shall not ventvire to recommend venesection as a remedy for 
asphyxia, for the reason that there seems at present to be among intel- 
ligent medical men a distrust of its efficacy, and because we have no 
personal experience and know of no recorded observations in relation 
to its employment. At one time, however, it was in high repute with 
our profession ; and there seems much plausibility in the theory upon 
which the practice was defended, namely, that inasmuch as the right 
side of the heart, and the venous system generally, are in these cases 
found after death filled with blood, the stagnation might be relieved 
and the circulation re-established by unloading the veins. 

There are many other ways in which the trachea may become ob- 
structed, causing suffocation ; a few of which it will be necessary to 
mention, as demanding certain modifications in the plan of treatment. 

Apncea from Hanging. — In legal executions, where the person ia 
permitted to fall from a height, the processus dentatus is often broken, 
or its ligaments ruptured, causing instant death by the pressure of the 
displaced vertebrje ; but in suicidal hanging death is sometimes caused 
by congestion of tlie brain, consequent upon an interruption of the 
venous circulation, and then it takes place more slowly. In a large 
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niajority of cases, however, death by hanging is from suffocation, and 
differs from the suffocation caused by drowning only in the fact' that 
no water is admitted to the lungs. It will be remembered that the ex- 
periments of the Committee to which reference has already been made 
established the fact that the admission of water hastened the fatal re- 
sult. Death from suffocation caused by hanging is not, therefore in 
general, so speedy as death from drowning. ' 

Treatment.— Laryngotomy, with a view to the inflation of the luno-s 
is the most trustworthy expedient. If, however, for any reason this'^is 
not practicable, or may not seem advisable, any of the other methods 
recommended for the re-establishment of respiration in cases of drown- 
ing will be appropriate. 

Apnoea from the Presence of Foreign Bodies in the Air-Pas- 
sages.— When a foreign body has entered the air-passages it may lodge 
in the ventricles of the larynx ; it may descend and be arrested at 
the bifurcation of the trachea ; or, finally, it may be admitted into 
either one of the bronchial tubes. 

In case it has lodged in the ventricles of the larynx, its presence is 
indicated by paroxysms of cough and of suffocation, alternating often 
with considerable periods of rest, and so complete as to encourage a 
hope that it has escaped. In other cases the dyspnoea is constant, 
although variable in intensity. The patient is sometimes able himself 
to indicate where it is lodged; or its presence is recognized by a 
whistling or rushing sound, sufficiently audible to the unaided ear, but 
more readily detected by the stethoscope. The voice is usually, in these 
cases, reduced to a whisper, or it is broken and husky. 

When a foreign body has passed below the inferior cordae vocales, 
and has been arrested at the bifurcation, it seldom remains fixed in one 
position, but is carried up and down by each act of expiration and 
inspiration; and especially is it liable to be thrown with violence 
against the vocal cords in a paroxysm of coughing, closing the air- 
passage completely, and threatening instant suffocation. Sometimes, by 
the aid of the stethoscope, it may be heard striking against the vocal 
cords and the bifurcation of the trachea. 

In the bronchial tubes, again, substances inhaled are apt to become 
arrested and impacted, causing, in a few examples, very Httle impedi- 
ment to respiration ; but, in most cases, giving rise to a harassing 
cough, and to serious pulmonic lesions, and finally causing death unless 
they are extricated. 

Treatment. — Examples of spontaneous expulsion of foreign bodies 
drawn into the air-passages are not unfrequent. The two following 
cases came under my own observation :— A man was ill of what was sup- 
posed to be tuberculosis. Two weeks before his death he coughed up 
a pea, which was exceedingly hard. He had no knowledge of how it 
got into liis lungs, but he remembered eating a dish of peas about one 
year before, and his cough commenced about the same time. A boy 
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Tin whistle inhaled, and spontaneously expelled. 



fourteen yeai*s of age, residing in Arundel, N. Y., inhaled, while run- 
niuf' a tin whistle formed of two pieces of tin, each about one inch in 
length by one-quarter of an inch in breadth, slightly bent upon their 
long axes, and fastened together by narrow silk tape and thread. The 
accompanying woodcuts give au accurate representation of the 
whistle, the silk tape and 
thread being omitted, {a, 
side view ; h, front view.) I 
saw him on the fifth day af- 
ter the accident. No air 
was then admitted into the left lung, except immediately after 
coughing, when a rushing sound was heard. He had some cough, and 
the sputum was occasionally streaked with blood. There was some 
pain in the larynx, but none in the left bronchus, where the foreign 
body Avas lodged. Most of the time he breathed without any sense of 
discomfort, and he was going about entertaining himself as nsual. 
Knowing that the whistle was impacted in the bronchus, and having 
very little reason to suppose that it could be reached and dislodged by a 
probe, I declined to operate, preferring to trust him to the resources of 
nature. Three months later, while rolling some sacks of wool, the 
whistle became loosened, and was thrown up to the larynx, but imme- 
diately fell back and remained in its old position. The following week, 
while making some unusual exertion, it came up again, and was at once 
expelled through the mouth, having remained in the lungs one hundred 
and four days. The boy soon recovere l his health completely, bnt after 
the lapse of several months, in consequence of exposure to cold, he 
was attacked with acute laryngitis and died. 

Dr. Gross, in his treatise on Foreign Bodies in the Air-Passages, has 
collated a large number of similar cases of spontaneous expulsion ; 49 
of which recovered ; while the number reported as having died after 
spontaneous expulsion is only 8. We must not forget, however, that 
the latter class of cases is always least apt to find its way into the pub- 
lished records, since those cases in which the patients die without 
expulsion of the foreign body, and without operations, reflect too often 
upon the judgment of the surgeon who has permitted these substances 
to remain, to warrant a hope that they will be faithfully recorded. 

The fact is, that the occasional fortunate results of non-interference 
will not, save in a few exceptional cases, justify the omission to employ 
all the therapeutical and surgical means we possess for their speedy 
removal. So long as they remain, the patient is liable at any moment 
to perish suddenly from suffocation, and he is in imminent danger from 
the various pathological lesions which are likely to ensue. 

If the body inhaled is round, smooth, and especially if it is heavy — 
as for example a shot or a bullet— it will be proper to hold the patient 
up by his feet, or to lay him upon an inclined plane with his head lower 
than his body, and to strike briskly upon the back. Yet in no case is 
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this process unattended with danger, inasmuch as the contact of the 
foreign body with the glottis never fails to cause it to close spasmodi- 
cally, unless, indeed, it is thrown up with sufficient force to insure its 
instantaneous expulsion. Elevation by the feet and succussion should 
never be practised, therefore, unless the surgeon is fully prepared [u 
operate in case the closure of the glottis should render it necessary. It 
is worthy of observation, also, that when, under these circumstances, 
the larynx is opened and air admitted to the lungs, the spasm of the 
glottis usually ceases, and the body may be at once expelled by the 
mouth ; or the same fortunate result may ensue if the patient is now 
lifted again by his feet. Emetics and sternutatories have so rarely 
proved successful as to scarcely merit a trial. 

In short, we have very few resources in this unfortunate class of 
accidents except a surgical operation. If the object for which we are 
to search is lodged in one of the ventricles of the larynx, the operation 
of laryngotomy is to be preferred ; nor do I hesitate to give to this 
operation the preference in case the body lies loose, floating up and 
down in the trachea ; but, in case it is impacted in one of the bronchial 
tubes, the sui-geon will be better able to reach and dislodge it with a 
probe or with forceps, if tracheotomy is practised ; the incision being 
made as low down as is practicable. Wherever the operation is made, 
anaesthetics should be employed; the incisions of the larjmx or trachea 
should be free, and the opening should be kept patulous by blunt hooks. 
There should be no haste in searching for the body when the tube is 
opened ; but the surgeon must wait until the breathing becomes quiet 
and regular, and meanwhile it may be expelled spontaneously, and, 
indeed, this is what usually happens. If, however, after a proper delay, 
the body is not expelled, a careful search may be made with a probe, 
and its dislodgment perhaps effected. The introduction of the probe 
generally provokes a paroxysm of coughing, during which expulsion 
often occurs. I do not think forceps can generally be employed in 
these cases successfully, unless the body is lodged in one of the ventri- 
cles, or is impacted at some point near the incisidn. 

In case of failure to extricate the foreign body, the wound should 
be held open with hooks, and the patient left in charge of a faithful 
and discreet assistant, with suitable instruments to enable him to seize 
it if at any moment it makes its appearance, or becomes engaged in the 
opening. 

Tubercular and Syphilitic Ulcerations of the Larynx occasionally 
interfere with respiration to such a degree as to render it necessary to 
perform laryngotomy or tracheotomy ; more rarely these operations are 
required on account of obstructions caused by the presence of epithelial 
or other cancerous growths in the pharynx, larynx, or other adjacent 
parts. 

(Edema of the Glottis — a ?erous infiltration of the submucous are^t- 
lar tissue, occurring chiefly above the vocal cords, in the region of the 
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arvteno-epiglottidean folds — may, in some cases, be relieved by free 
scarification of these folds. 

Scarification is best accomplished by the use of a knife slightly curved, 
and having an oval cutting extremity ; and the operation will be facil- 
itated by drawing out the tongne slightly, so as to bring the oedematous 
tissues more distinctly into view. If, on account of the exquisite tender- 
ness and sensibility of the parts, it is impracticable to open the mouth 
pufficiently, or to draw out the tongne, and the seat of the oedema can- 
not be seen, the knife may possibly be introdnced and the incisions 
made under the guidance of the index-finger of the opposite hand. 

Scarification, by the method and with the instrument above de- 
scribed — first suggested and practised by Gurdon Buck of this city ' — 
is far more efl'ective than the slight punctures recommended by Lift- 
franc. Eelief by means of laryngeal scarifications is, however, always 
very uncertain, and whenever the symptoms are urgent, or scarifica- 
tion has failed to diminish the oedema, laryngotomy ought promptly to 
be undertaken. Indeed it is probable that if surgeons would trust less 
to scarifications and more to the speedy opening of the wiiidpipe, the 
results of these cases would prove more fortunate than they have 
hitherto; since, according to the most reliable statistics, more than 
ninety per cent, have died. It is proper to state, however, that of eleven 
patients operated upon by Dr. Buck's method, and collated by him, all 
are said to have recovered. 

Abscess of the Larynx, as a result of acute laryngitis, has been more 
often recognized as the cause of apnoea since the introduction of the 
larv'ugoscope. The abscess forms beneath the mucous membrane, usually 
above the vocal cords, and in most cases terminates in spontaneous 
evacuation and recovery. Its rupture has sometimes been effected by 
the action of an emetic ; but it may become necessary, when suffocation 
is impending, to open it with the knife. 

Senile ossification and necrosis of the arytenoid cartilages gave rise 
to an abscess, which eventually caused death, in an old lady, 77 years 
of age, who was under my observation. I relieved her from impending 
suffocation by tracheotomy, which operation she survived thirteen days. 
In other examples reported, j?mcA(?nc?W^^5 has resulted in certain patho- 
logical changes of the arytenoid, cricoid, and other laryngeal cartilages, 
accompanied with the formation of intra-laryngeal abscesses. 

Intra-laryngeal Growths— According to Tobold,' neoplasms oc- 
cur in the larynx, arranged in the order of their frequency, as follows: 
Mrous polypi, arising from the connective tissue ; papillary tumors, 
or examples of hypertrophy of the papillary bodies; epithelial and 



' GEdematons Larynx, by Gurdon Buck, Jr., M.D., with Illustrations. Trans. Amer. 
Med. Assoc., vol. 1, p. 135. Also vol. 4, p. 277. 

' Chrmic Diseases of the Lnrynx, etc., by Dr. A. Tobold. Translated and enlarged by 
G. H Beard, M.D. New York. 1868. 
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medullary growths; mucous or cystic jpolyjpi ; and lipomatous orfaity 
tumors. 

The symptoms which indicate their existence will depend very miifh 
upon their nature, size, and situation. The malignant forms are con- 
fined chiefly to advanced life, but the benign intra-laryngeal growths are 
more common in middle and early life. The progress of the latter is 
sometimes very slow, and they may exist a long time, or even throiigli 
the whole course of life, without causing great inconvenience. 

Treatment. — ^With the aid of the laryngoscope and properly con- 
structed forceps, scissors and knives, small tumors, situated above or 
upon the vocal cords, may be removed through the mouth. If situated 
lower down, laryngotomy or tracheotomy will be required, or perhaps 
the operation termed thyrotomy. 

Membranous Croup and Diphtheria. — That surgical interference is 
proper in certain cases of membranous croup and of diphtheria, nc 
longer admits of a doubt, but precisely under what circumstances an 
operation is justifiable or demanded, it may not be so easy to decide. 
In the case of a mere mechanical obstruction of the air-passages, or in 
case, even, of a distinctly localized pathological lesion and consequent 
obstruction, the question as to the propriety of an operation is relatively 
very simple ; but in membranous croup and in diphtheria, especially in 
the latter case, the elements which must enter into the estimate are 
numerous, and the solution of the problem is often exceedingly difficult. 

The laryngeal obstruction occurring in connection with diphtheria is 
but a local manifestation of a general malady, indicating a peculiar sep- 
tic condition of the blood, against which the patient must struggle, and 
probably ineffectually, even when air is admitted freely. Membranous 
croup is also, it is believed, a sign of blood-poisoning, less intense, per- 
haps, than exists in diphtheria, but no less pen^adiiig, ajid liable to cause 
death independent of the local obstruction. In both, the lungs ai-e often 
early and hopelessly involved. Moreover, in such conditions of general 
dyscrasy the operation itself causes more local disturbance, and reflects 
more injury upon the general system, than does the same operation 
made upon healthy structures, with a sound condition of the body. In 
other words, the perils incident to the infliction of wounds in the air- 
passages, to the introduction and maintenance of tubes, and to final 
cicatrization, which in any case are worthy of being reckoned, are in 
these cases greatly increased. 

As to the value of statistics, as aids in the solution of these questions, 
the most that can be said is, that they may ha\ e determined the pro- 
priety of the operations reported ; but they are seldom or never pre- 
sented in such rigorously classified groups, as would enable us to apply 
their conclusions with any degree of precision to the case under obser- 
vation. Besides, quite often, when obtained from sources apparently 
equally reliable, they show entirely opposite results. 

From 1850 to 1854, inclusive, M. Trousseau had operated in the Hoe- 
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pital for Sick diildren, Paris, 218 times, and of these only 47 wer<* 
cured. A report from this hospital for 1856 also showed 54 opera 
tionB during the year ; and of these cases only 15 recovered. Of f 
children under two years, all died ; and of 15 between two and three 
years, only 2 survived. I have not the paper before me, but in a mem 
orandum I find it noted that Dr. Yoss of this city collected, and report 
ed in the New York Medical Record for January, 1860, 1,249 cases ol 
operations, of which number 294 recovered. As will be seen by a refer- 
ence to the reports of M. Trousseau, and to the various other reports 
which have been made from time to time, a large majority have died 
when the operation has been made upon children under two years of 
age, and the fatality of the operation has been found to diminish with 
the advance of years. 

Ab might have been inferred, the longer the operation is delayed, the 
more the blood becomes changed, and the lungs compromised by the con- 
tinuance of the apnoea ; consequently, the greater is the fatality after the 
operation. This fact suggests the propriety of an early operation as the 
best means of insuring success. On the other hand, it is impossible to say 
how many might have recovered, even when in extremis, if no opera- 
tion had been made, since it is no very unusual thing to see patients 
suddenly relieved from impending death by the discharge of more or 
less of the false membrane, and who have thereafter made a speedy 
recovery. I can myself recall several examples of this kind ; neverthe- 
less, it is my opinion that a certain number have been certainly rescued 
by timely and judicious surgical interference, and that the operation, 
under well-defined conditions, is justifiable. 

The conditions which justify and demand an operation are, persistent 
and urgent apnoea, indicated by labored inspiration, contraction of the 
chest, expanded alse, purple color of the lips, and an anxious expres- 
sion of the face ; while, at the same time, there are present no signs of 
extreme exhaustion, and the bronchial tubes and air-cells are not seri- 
ously or fatally involved. Guersant says "the first indication for an 
operation is that the suffocation and asphyxia are permanent, and 
without intermission. The second indication is, that the disease shall be 
local and not general. In the former state the patient is in the most 
favorable condition; in the latter there is but little' chance of success, 
hi fact, if false membranes exist in the nose or within the ears, or, as is 
frequently the case, there is ulceration even in the vulva ; if there are 
many enlarged glands under the jaw, and if the urine is albuminous, ifc 
is necessary for the operator to know that he has very little or no 
chance of success. The third indication is, that the patient shall be at 
least two years old. The number of successful operations performed 
pnor to that period has been very small, and the cases are only excep- 
tional in which tracheotomy has succeeded in children of six months, a 
year, and eighteen months. " 

In operating upon children, tracheotomy is to be preferred, unless the 
43 
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neck is so exceedingly short and fat, or swollen, as to render the oper- 
ation impracticable. In the case of adults, laryngotomy may generally 
be chosen. 

Laryngotomy. 

In both laryngotomy and tracheotomy anaesthetics give us invaluable 
aid, and chloroform is to be preferred. The instruments required are 
knives, forceps, laryngotomy tubes, vrith blunt and sharp hooks, Laryn- 
gotomy tubes may be constructed in all regards like tracheotomy tubes, 
only that, as the opening through the cricoid cartilage is greater in its 
transverse than in its antero-posterior diameter, the tube should be flat- 
tened antero-posteriorly. It must be smaller than the tube employed 
after tracheotomy, in persons of the same age. The surgeon should 
be also well provided with short, firm, but flexible probangs, armed 
with bits of soft sponge, for the purpose of cleaning the wound and 
the tubes. 

The patient, thoroughly anaesthetized, is placed supine, with his 
shoulders elevated and his head thrown back ; and while an assistant 
steadies the head, with the face directed upwards, the surgeon makes 
an incision in the median line, extending from the top of the thyroid 
cartilage to the lower margin of the cricoid, about one inch or more in 
length, making his way between the sterno-thjrroid muscles down to the 
crico-thyroid ligament. During this part of the operation he may have 
wounded the crico-thyroid (inferior laryngeal) artery, and a loop of the 
superior thyroid vein, both of which will usually require the ligature, in 
case they are cut ; at least it will not be proper to open the larynx until 
all bleeding has ceased. The surgeon should be careful also, before 
incising the membrane, to expose it freely, by pushing the superincum- 
bent tissues well to each side, in order that when the transverse incision 
is made through the membrane, there may be no risk of incising 
other small vessels. The membrane is now cut through its entire length, 
vertically, and the opening enlarged by slight transverse incisions. 
Immediately after the opening is made, if the patient is not under the 
influence of an anaesthetic, the face assumes an expression of intense 
alarm ; and we have observed a change in the features — an additional 
pallor, usually — even when the patient is completely anaesthetized ; at 
the same time the breathing becomes irregular and agitated. It is well 
to wait a moment, after making the incision, for the respirations to be- 
come more regular and composed, meanwhile holding the edges of the 
incision apart with blunt curved hooks. If, as sometimes happens, 
respiration ceases momentarily after the opening is made, the feather 
end of a goose-quill, thrust down the trachea, will excite the muscles of 
respiration to reflex action. A bent probe may accomplish the same 
purpose. When respiration becomes established and composed, the tube 
is carefully introduced, and retained in place by tapes fastened in the 
eyes of the outer canula and tied loosely behind the neck. 
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A competent assistant must remain with the patient when the surgeon 
leaves, instructed to remove the inner tube occasionally, cleanse it 
with hot water and a sponge, and return it. As often as once in twent}'- 
four hours, also, it generally becomes necessary to remove the whole 
instrument, that is, both the inner and the outer tubes ; when the patient 
will force out more or less mucus, pus, and membranous exudation 
which, while the instrument was in position, had not been permitted to 
escape. Its re-introduction is often difficult, and demands usually an 
amount of coolness, decision, and practice, such as the assistant is not^ 
likely to possess ; and for this reason both the removal and the replace- 
ment should be effected by the surgeon himself. In most instances, if 
the progress of the case is favorable, the tube may be removed finally 
on the fifth or sixth day, and the opening then be permitted to close 
gradually and without assistance. 

Tracheotomy. 

Tracheotomy below the Thyroid Gland. — In this operation the 
superficial incision should commence in the median line, about opposite 
the lower margin of the cricoid cartilage, and extend nearly as low as 
the top of the sternum, dividing the tissues, as the depth of the wound 
is increased, between the sterno- thyroid muscles ; the incision being 
limited above by the lower border of the isthmus of the thyroid gland. 
The utmost care must be exercised not to wound, unnecessarily, the 
plexus of thyroid veins which lie across the track of the incision, both 
superficially and deep. This may be accomplished by using blunt 
instruments, such as have been described and illustrated at p. 211. 
The handle of a knife or straight steel director may answer, but 
they constitute imperfect substitutes. The surgeon who has never 
adopted this method in prosecuting dissections among deep and swollen 
tissues, such as we often meet in this operation, and where veins abound 
of whose anatomical relations we cannot be assured, scarcely knows how 
to appreciate its advantages. The dissection may in this manner be 
made rapidly, and the trachea may be reached through a comparatively 
dry wound. Some of these veins lie close upon the trachea, and I have 
myself, in one case, had a profuse hsemorrhage caused by the accidental 
section of one of them, at the very moment that I was cutting the rings 
of the trachea. To avoid such an accident, the trachea should be well 
exposed, so as to be seen distinctly divested of all of its coverings before 
it is opened. Small arterial branches may also be divided, and the 
surgeon will not forget the relations of the primitive carotids to the 
trachea, and that the left vena innominata crosses this tube opposite the 
epistemal notch. The depth at which the trachea lies below the surface 
'>f the integument is seldom less than one inch, generally it is much 
deeper, and I have operated once when it was full two inches and a 
half. 
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In opening the trachea it should be steadied between the thumb and 
finger, or seized with a pair of toothed forceps, or a well-curved hook 
while the point of the knife entering at the lower angle of the wound is 
thrust in and made to cut upwards, dividing three of the cartilaginous 
rings. Having waited a few seconds, or minutes, while the lips of the 
tracheal tube are held asunder by blunt hooks, as already directed in 
cases of laryngotomy, the tube may be introduced. It is generally more 
ditKcult to introduce the tube in tracheotomy than in laryngotomy, on 
account of the firmness of the cartilages, the tube being too large to 
gain admission mdess the tracheal wound is held well open. For this 
reason some have advised resection of a small portion of one of the 
rings, but, with attention to the instructions here given, this will be 
found unnecessary. A conical tube will be introduced more easily, 
and on the first occasion of its removal it may be replaced by a tube 
of cylindrical form. It may be well, also, to have at hand Fuller's 
bivalve tube, which in case of difliculty might be preferred. 

I have recently received from Mr. Stollman, instrument-maker of 
this city, a double tracheotomy tube, constructed with an especial view 
to facilitate the introduction, and with various other points of excellence 
which commend it to the practical surgeon. It is a modification of the 
instrument invented by Mr. Durham, of England. The instrument 
consists of an outer tube, which is intended to pass straight back into 

Fig. 349. Fig. 350. 



the trachea, and then to turn downwards in such a way that its extrem- 
ity shall occupy the middle of the trachea, and its edges shall not 
unduly press against the lining membrane. The straight portion of 
the tube slides backwards and forwards in a collar, but can be fixed at 
any point by means of a screw. The portion of the tube in the wound 
may thus be regulated in length according to the depth at which the 
trachea is situated. The inner tube is rendered flexible by a construc- 




Cylindrical Tracheotomy Tube. 



Durham's Tracheotomy Tube, modified by Mr. StoUman. 
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tion similar to coiled wire, which enables it to enter readily the outer 
and inflexible tube. It is also furnished with a blunt, flexible " pilot," 
' which greatly facilitates its introduction, but which is removed the 
moment the outer tube has entered, and the inner tube is then substitu- 
ted for the "pilot." 

The canula, armed with a trocar, constructed upon the same principle 
as the trocar and canula employed in tapping, has never been received 
with much favor by practical surgeons. 

Tracheoto'irty above the Thyroid Gland. — I have reserved the coii- 
sideration of this operation until I had spoken of tracheotomy below the 
gland, in order that the ditliculties of the latter operation may be fully 
understood, and that we may be better prepared to appreciate the rela- 
tive simplicity and safety of the operation now under consideration. 

The isthmus of the thyroid gland covers, usually, the second and 
third rings of the trachea, being usually about half an inch in breadth. 
It is subject to considerable variation, however, both in regard to posi- 
tion and size. Thus, for example, without any increase of its vertical 
diameter, it may be situated as high as the upper margin of the first 
ring, or as low as the lower margin of the fourth ; or it may be found, 
even when, properly speaking, not hypertrophied, covering all of the 
four upper rings. At other times it is entirely wanting, or the two 
lateral lobes are united only by a narrow fibrous band. But however 
high the isthmus is situated, if it be not in a pathological condition, it is 
always possible, having first exposed the cricoid cartilage, to displace it 
downwards by means of blunt hooks, and thus to lay bare the three 
upper rings of the trachea. 

There is no plexus of veins immediately above the isthmus, although 
veins are found between its posterior surface and the trachea ; there are, 
also, no arteries here ; the trachea is comparatively superficial, and can 
be more easily seized and steadied while the knife is being introduced 
than at a point lower down. 

Thyrotomy. 

The operation of thyrotomy has been occasionally practised for the 
removal of foreign bodies situated in the interior of the larynx ; but 
60 seldom, and with so few published reports of the mode of proce- 
dure, as to justify me, perhaps, in giving a somewhat detailed account 
of a case in which I have recently made this operation. 

The son of a gentleman, residing on Long Island, suffered from 
an attack of measles when two years old, and from that date there had 
been at intervals some difliculty in breathing, which had steadily in- 
creased, until at length, when he became excited, he was threatened 
with suffocation. Having been brought to this city. Dr. Elsberg dis- 
covered, by the aid of the laryngoscope, a small papilliform growth 
Bituated within the vocal cords. December 18, 1869, assisted by Drs. 



678 



THYEOTOMY. 



Yande venter, Tread well, and Bogart — the child being under the infli ence 
of chloroform — I opened the larynx in the crico-thyroid space, when 
the tumor immediatly presented itself at the point of incision, but tlie 
space proved to be insufficient to permit of its removal ; I proceeded, 
therefore, at once to enlarge the opening, by cutting directly upwards 
through the tliyroid cartilage, being careful to keep the knife precisely 
in the median line. Drawing the alse of the cartilage apart with blunt 
hooks, the whole interior of the larynx was brought into view, and the 
neoplasm was found situated between the vocal cords, being attached at or 
near their posterior extremities. With a pair of delicate forceps it was 
easily removed ; and to the lacerated surface left, a small quantity of 
chromic acid was applied by means of a blunt piece of soft wood. It 
was now observed that the crico-thyroid space was too small to permit 
the introduction of the laryngeal canula without causing the wings of 
the thyroid cartilage to separate, and the incision was enlarged in the 
direction downwards, through the cricoid cartilage ; the tube was then 
introduced readily. During the two subsequent years this child wore 
the laryngeal tube constantly, enjoying excellent health and spirits. So 
far as I can learn, the papilloma did not return ; but he died at about 
the end of the second year, of an acute attack of laryngitis. 

Kirshaber has made a similar operation for the removal of an intra- 
laryngeal neoplasm, differing only in this regard from the operation 
above described, that the incision was limited to the thyroid caitilage. 
I doubt, however, whether it will be found practicable, except by the ap- 
plication of very considerable force, to separate the alse sufficiently to 
examine well the interior of the larynx, or to remove a morbid growth 
therefrom, without cutting, also, either the crico-thyroid or the thyro- 
hyoid ligaments. 

Dr. C. C. Terry, of this city, has suggested that in making the opera- 
tion of thyrotomy, in case the incisions were to be limited to the thyroid 
cartilage, a curved, sharp-pointed knife might be introduced at the 
upper margin, with its point directed rather downwards than upwards— 
lest it enter the loose areolar tissue under the epiglottis — and carried 
carefully downwards until the separation is completed. 

Appreciation and Application of the various Incisions upon the Larynx and 

Trachea. 

Laryngotomy, practised at the crico-thyroid space, is preferable in all 
cases of apnaa from drowning, from the inhalation of mephitic gas, 
hanging, oedema glottidis, abscess, and ulcerations of the larynx, in 
most cases of intra-laryngeal growths, and whenever foreign bodies 
are lodged in the ventricles. 

Thyrotomy, with or without incision of the crico-thyroid ligament, 
may be substituted for laryngotomy, so called, in certain cases of intra- 
laryngeal growths, when, in the opinion of the surgeon, it would be 
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difficult to remove these formations safely and thoroughly without hav- 
ing at the moment a perfect view of their attachments. 

Tracheotomy above the isthmus of the thyroid gland is to be pre- 
ferred in all cases of diplitheria and of croup, when the gland is not in a 
condition of hypertrophy. Tracheotomy below the isthmus will be 
reserved, therefore, for those rare examples of diphtheria or croup ac- 
companied with hypertrophy of the thyroid gland, and for those equally 
rare examples in which the surgeon undertakes the removal of foreign 
bodies impacted in either the right or left bronchus. 

Laryngoscopy. 

The employment of reflectors for the purpose of inspecting the 
interior of the mouth, and even the glottis, dates as far back as the 
middle of the last century ; but no considerable progress was made in 
the construction and application of the instruments, until, in 1829, 
Babbington, of London, invented what he termed the " glottoscope." 
Tiirck, in 1857, began zealously to experiment with the laryngeal mirror, 
using, however, only solar light. Soon after, Czermak substituted arti- 
ficial for sunlight, and from this period laryngoscopy must date its most 
brilliant successes. 

For ordinary purposes I employ glass mirrors, very much like those 
employed by dentists ; the mirrors being made of various sizes and 
forms to adapt them to different throats, their diameter ranging from 
half an inch to one inch and a quarter. 



Fig. 351. 




Laryngeal Mirror. 



The patient, facing a strong sunlight, opens his mouth widely, while 
the surgeon introduces the mirror, previously warmed, lifting the uvula 
gently with the back of the instrument, when the epiglottis will be seen 
reflected from the mirror, and occasionally the glottis also will be brought 
distinctly into view. Ordinarily, however, the glottis cannot be seen un- 
til the epiglottis is lifted, by drawing forward the tongue ; which the 
patient may do himself, by seizing it with a towel between his thumb 
and fingers. If now the patient makes a full inspiration, the epi- 
glottis will be lifted more completely, and the cordaB vocales will 
separate, and maybe seen in motion. They may also be seen, and ob- 
served to vibrate during expiration, while uttering the simple sound 
"ah." 

In addition to the mirror, employed as above described, wliich can 
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only be used where there is a strong direct light, the surgeon may placp 
before his eye, or attach to his forehead by means of a strap, a reflector 



Fig. 352. 



Larj'ngoscope with Mirror and Keflector. 



in order to concentrate the rays upon the back of the mouth. This may 
be used with sun or artificial light. It is with the instrument thus con- 



Fig. 363. 




Laryngoscope employed with Artificial Light. 



structed, in the hands of ])ersons accustomed to its use, that we are able 
to obtain the most satisfactory results. First, there may be seen the 
back of the tongue, the tip of the epiglottis, and the intermediate fossa. 
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,f the operator has more experience in the use of the instrument, by 
the exercise of skill and patience, he will be able to recognize distinctly 
the arytenoid cartilages ; the aryteno-epiglottidean folds ; the ventricu- 
lar bands, called also the superior or false vocal cords ; the inferior or 
true vocal cords, which are of a pearly-white or gray color, contrasting 
strongly with the pink and yellow colors of the other portions hitherto 
brought into view, and which appear in a state of constant vibration, 
separating also in inspiration and becoming partially closed in expira- 
tion. During prolonged inspiration, in many persons, more or less of 
the rings of the trachea may be seen, including the cricoid cartilage. 
They will be recognized as white circular lines, with rings of a pinkish 
color interposed. Occasionally, also, the bifurcation of the trachea is 
visible, appearing as two indistinct dark circular spots, separated by the 
point of bifurcation, which reflects the light. 



CHAPTER X. 

SURGERY OF THE PHARYNX AND (ESOPHAGOS. 

Tumors in the Pharynx are rare, and such as occur are usually 
librous, fibrocellular, or fatty, and often pediculated. 

Pediculated tumors may be removed by the ecraseur or by the liga- 
l are. In some cases they have been cut away with scissors. Tumors 
Laving a broad base, attached either to the walls of the pharynx or 
Q'sophagus, can scarcely be considered amenable to surgical treatment. 
In the case of an elastic tumor having a very broad base, attached to the 
posterior wall of the pharynx, presented recently at Bellevue Hospital, 
my colleague, Dr. Alexander Mott, tied both carotids, with, however, 
only temporary benefit. 

If the tumor is situated low in the pharynx, the application of 
the ecraseur is apt to occasion spasm and closure of the glottis. To 
avoid the danger of suffocation from this cause, laryngotomy might be 
first performed, and free respiration insured by the presence of a tube. 

Dilatation of the Pharynx.— It has occasionally been observed 
tlia, the pharynx has become dilated upon one side, forming a pouch 
in \/hich the food is apt to lodge, so as to require pressure upon the 
sid' of the neck for its dislodgement. Sometimes the dilatation involves 
the entire parietes of the pharynx. Still more rarely similar changes 
ha\ ! been observed in the oesophagus. 
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Contraction of the (Esophagus. — Contraction or stricture of the 
oesophagus may be spasmodic or permanent. 

Spasmodic contractions of the oesophagus occur in hysteria and in 
various other conditions of the system, especially in women, Theii- \o\vt. 
continued and frequent recurrence probably leads, in some cases, to the 
formation of a permanent stricture. The treatment is wholly therapeu- 
tical, and consists in the employment of assafoetida, musk, camphor, 
chloroform, and other antispasmodics internally, with the simultaneous 
adoption of such means as may improve the general health. 

Permanent strictures and occlusion are caused by the swallowing of 
hot and caustic liuids, by wounds, and the growth of tumors, especially 
of carcinoma. The last occurs almost exclusively in advanced life. 
The most usual seat of all the forms of stricture is opposite or just be- 
low the cricoid cartilage, where the passage is naturally more contracted 
than elsewhere. Obstructions at the cardiac orifice of the stomach are, 
also, not very unfrequent. 

Stricture from the presence of carcinoma can only be alleviated by 
the occasional cai^eful introduction of soft and flexible bougies, and 
finally by the introduction of a tube for the purpose of conveying 
nourishment into the stomach. Whenever this is impracticable, the life 
of the sufferer may still be prolonged a few days by nourishing enemata. 
These should be repeated every four or six hours, and the pan^ 
of hunger may be at the same time allayed by adding to the enema 
twenty or thirty drops of laudanum. 

Stricture from other causes seldom terminates in complete occlusion ; 
but it is rarely cured M'^hen it depends upon organic changes of structure. 
In a few cases some improvement attends the frequent introduction of 
gum-elastic bougies, provided always they are introduced cautiously 
and without the employment of force. In several instances upon 
record the attempt to introduce bougies forcibly has caused laceration 
of the oesophagus, and fatal abscesses have ensued. 

Foreign Bodies in the Pharynx or (Esophagus. — Fish-bones, 
pins, needles, a crust of bread, solid pieces of meat, and various other 
substances are occasionally arrested in the pharynx, causing more or 
less annoyance, with difiiculty of deglutition or of respiration, but very 
seldom causing death. 

First, we frequently meet with cases in which sharp, angular crusts 
of bread, fish-bones, or pins have become lodged between the base of 
the tongue and the epiglottis, causing incessant cough and apprehension 
of suffocation. If the mouth can be opened widely, this point may be 
reached with the finger, and the body dislodged with the nail ; or the 
tongue may be drawn out of the mouth, and with a pair of curved 
forceps it may be seized and extracted. 

Second : small, angular, or pointed bodies often lodge between the 
anterior and posterior pillars of the fauces, in the neighborhood of the 
tonsils, causing a sensation of pain during every attempt at deglutition. 
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Fig. 354. 
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Fig. 365. 
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Occasionally they may be seen by the aid of a good light. They are 
always within reach of the linger, and may be dislodged by the nail if 
not deeply embedded. 

Tliiid and more frequently, pins and fish-bones are caught in the walls 
of the pharynx, back of the postei'ior pillars, in the lateral pouches situ- 
ated between the cornua of the hyoid bone and the wings of the thyroid 
cartilage, causing pain in deglutition, and sometimes embarrassment 
to respiration. They cannot usually be seen nor 
often felt distinctly, but the patient will indicate 
their seat by placing his finger upon a correspond- 
ing point on the outside of his neck. 

In this situation they may occasionally be reach- 
ed and dislodged by the finger, but I could never 
succeed with forceps. An emetic will sometimes 
dislodge them ; but, in most cases, I 
have advised these patients to let them 
alone after I had failed with the fin- 
ger, assuring them that they would, in 
all probability, soon become loosened 
by ulceration, and escape. Occasion- 
ally, however, we meet with exceptions 
to the general rule; the foreign body 
making its way safely through the tis- 
sues to the external surface. In one 
case a fish-bone penetrated the side 
of the neck, forming an abscess, and 
was removed by myself through an 
external incision. In a second exam- 
ple, a needle penetrated the neck 
from the pharynx, and I removed it 
some weeks later from the front of 
the neck, where its point had formed 
a small pustule. While searching in 
the pharynx, care must be taken not to 
mistake the hyoid bone for a foreign 
body, as happened once in a case which 
subsequently came under my own ob- 
servation ; the surgeon having seized the hyoid 
bone with his forceps and made vigorous attempts 
to pull it out. 

Fourth : angular bodies and solid pieces of meat 
become lodged occasionally in the lower part of 
the pharynx, and, pressing forward upon the larynx, 
cause the rima glottidis to close spasmodically. Under these circum- 
stances the patient is usually in a condition of great alarm, feeling 
constantly some impediment in breathing, and at intervals being 
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threatened with suffocation. It may be proper, in the first instance, 
to endeavor to reach the body by the finger, by which means in a few 
cases it may be loosened, and thrown out by the spontaneous efforts of 
the patient. In most cases, however, it is beyond the reach of the 
fingers, but even then the effort to vomit, excited by tlie presence of 
the finger, will sometimes cause its expulsion. Faihng in this, if it be 
an angular body, there should be conveyed into the pharynx a somewhat 
flexible mstrument, armed with loops of strong silk thread, which, 
after introduction, should be turned two or three times upon itself, so 
that, if possible, the body may be entangled and brought out. The 
next expedient most worthy of a trial is the employment of an instru- 
ment, invented many years ago, I believe, by some gentleman prac- 
tising in the East Indies. It is composed of an India-rubber tube, 
enclosing a whalebone shaft, which latter is terminated below by a 
very small ivory bulb. The lower end of the tube is united to the 
lower portion of the shaft by a number of hog's bristles, arranged lon- 
gitudinally, and forming a complete investment of the shaft over a 
space of two inches. The instrument is introduced 
with the tube withdrawn upon the shaft, as far as 
the length of the bristles will permit. When the 
end of the instrument has reached the bottom of the 
pharynx, the tube is slid forward upon the shaft, and 
the bristles are made to open in the form of an um- 
brella ; it is then turned upon itself and withdrawn. 

Long, curved forceps, and bougies armed with 
floating, button-like hooks, may sometimes be used 
with success. 

If a solid piece of meat has become impacted in 
the pharynx, life is even more endangered than 
when angular bodies are lodged, since they occasion 
not only a spasm of the glottis, but by their bulk 
they displace the arytenoid cartilages and cause 
j! II fn. them to encroach upon the laryngeal space. Sev- 
I eral cases of sudden death from this cause have 

been reported ; and many years since I made an 
autopsy of a man and removed from his pharynx a 
large piece of tough boiled beef, which had caused 
his death almost instantly. In the act of death it 
had been grasped so firmly by the pharyngeal 
nuiscles that it required great force to remove it 
by the aid of a strong hook. In such a case, an 
•'"'^and'^Buttn^ook^ attempt ought to bc made to induce vomiting, or to 
extract the piece of meat by thrusting the fingers or 
as much of the hand as possible into the pharynx ; or, in case a blunt 
hook is at hand, it might be employed. If suffocation is imminent, the 
larynx must be at once opened. The misfortune is, however, with 
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nearly all the examples belonging to this class, that suffocation occurs 
80 speedily that surgical aid can seldom be obtained in time to avert 
the fatal event. 

Fifth, bodies which have no sharp or angular projections, having 
escaped from the pharynx and become lodged in the oesophagus, 
need not usually give us much anxiety. They will, in most cases, 
soon find their way to the stomach, and eventually escape by the rec- 
tum. Indeed it is very safe to assume that any body, not liable from its 
form to penetrate the walls of the oesophagus, and which has passed 
the upper or cricoid pylorus — which name I venture to give to the con- 
tracted portion of the oesophagus just below the cricoid cartilage — will 
ill time make its way through the whole length of the intestinal canal. 
In case it does not, and serious inconvenience is caused by its presence, 
an attempt may be made to extract it with a loop of flexible wire 
conveyed to the point of obstruction by a catheter or stomach-tube ; 
or, what is more generally practicable and equally safe, it may be 
pushed downwards into the stomach by the careful use of a sponge 
probang. Indeed, it generally happens that the first attempt to extract 
the foreign body causes it to slide downwards and escape through the 
(lardiac orifice of the stomach. About the year 1854 a gentleman 
consulted me who had swallowed a twenty-dollar gold piece, which 
liad become lodged in his oesophagus. I introduced an instrument 
armed with a floating button, and was able in my first attempt to catch 
the coin, but it slid off and was not withdrawn. In my second attempt 
the coin was hit as the instrument descended, and it immediately passed 
into his stomach. From the date of the accident to the present moment 
he has suffered no inconvenience from the presence of this large piece 
of metal in his belly, nor is he aware that it has ever passed through 
his rectum. 

Copper oxidizes too slowly to do any harm in the intestinal tube, and 
I have known 'many examples in which large copper pennies have been 
swallowed with impunity. Dr. Connor has, however, reported one case 
which proved fatal by the coin becoming arrested at the pylorus An im- 
pression prevailed at one time that the penny coinage of 1857, composed 
of copper and nickel, might prove poisonous. Nickel is usually found as 
an ore in union with arsenic, but in order to render nickel serviceable for 
coinage the arsenic must be entirely driven off, and, according to the 
analysis made by Prof. Hadley, of Buffalo, the penny of 1857 contains 
no arsenic. ITothing is more common than for these pennies to be swal- 
lowed by children, and, so far as I know, they have always proved harm- 
less." Dr. Strong, of Erie Co., has shown me a glass door-knob, a little 
more than one inch in its longest diameter, and weighing 162 grains, 



' Boston Med. and Surg. Jour., vol 43, from Dublin Quarterly Jour. Med. Sci. 
'Report on Foreign Bodies conveyed into the Stomach. By the author. BuffaU 
Med. Jour., vol. xiii., 1857, p. 269. 
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which he swallowed when eight years old, and which passed his 
bowels safely on the third day. 

Sixth : angular bodies lodged in the oesophagus, in a large proportion 
of cases, when not interfered with, sooner or later become loosened, 
probably by ulceration, and are either thrown up, or carried into the 
stomach, making their way after a time through tlie rectum. Such ac- 
cidents are, however, by no means free from danger, since in excep- 
tional cases they perforate the tube, and in one way or another prove 
fatal. It is always proper, therefore, to make every reasonable attempt 
to remove them. Forceps are in these cases of no use ; but I wish es- 
pecially to warn the profession against the employment of inflexible 
hooks, such as are frequently attached to oesophageal probangs. In one 
case, where a fish-bone was lodged in the oesophagus, the hook became 
entangled either in the bone or some of the cartilages of the trachea or 
larynx, and although I tui-ned it and pushed it down repeatedly, it waa 
only withdrawn at last by force, which lacerated the tissues severely. In 
a second case I employed the " button " instrument with a like result, 
my patient falling upon the floor in a condition of partial asphyxia be- 
fore the instrument could be withdrawn ; and it was only extricated at 
last by sliding over it down to the button a section of a stomach-tube. 

In these cases the instruments before described, so constructed as to 
expand like an umbrella, or loops of thread attached to a flexible rod, 
are much better, and completely safe. A sponge probang may also be 
employed, being introduced compressed and dry, but partly covered 
with a little melted tallow ; after introduction it must be soaked and 
expanded by allowing the patient to drink water. 

CZSsophagotomy. 

If all means have failed to remove the foreign body, and inflamma- 
tory swelling, impeded respiration, and difficult deglutition are presentj 
especially when deglutition has become impossible, the operation of 
oesophagotomy ought to be considered. The danger to the patient is 
now imminent, not only from suffocation and haemorrhage, but especi- 
ally from the formation of retro-pharyngeal and retro-oesophageal ab- 
scesses, the occurrence of which latter is, in these cases, a frequent 
and almost always fatal event. The body is, in a large proportion of 
cases, lodged just below the cricoid cartilage, but it may be reached by 
an operation when situated anywhere above the sternum. In one case 
nt least, in which the operation was made by Dr. Cheever, of Boston, 
it has been reached and removed by forceps, after oesophagotomy, 
when situated below the top of the sternum. If delayed beyond the 
third or fourth day, pus has usually formed, and the chance of success 
is greatly diminished. 

The first operation of this kind of which we have any account was made 
by Goursault, in 1738 ; and, according to Cheever, up to the year 18fi7, 
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it had been performed for the removal of foreign bodies 17 times, of 
which operations 13 had proved snccessfuL In 1843, the late Dr. Wat- 
son, of this city, performed oesophagotomy for the relief of a patient 
suffering under a malignant stricture of the oesophagus. 

Two modes of operating have been adopted ; one, recommended by 
Nelaton, called the " median," consists in making a tegumentary inci- 
sion as in the operation of tracheotomy, and then reaching the oesoph- 
agus by dissecting up the left lobe of the thyroid gland ; or in ligating 
both sides of the isthmus, dividing it in the median line, and subse- 
quently lifting the left lobe outwards so as to bring into view the 
cesophagns. The principal objection to this method, in either of its 
modifications, is the danger of wounding the recurrent laryngeal nerve, 
which lies between the trachea and gullet. 

The other mode, and that which has been usually practised, con- 
sists in approaching the oesophagus from the side of the neck, some- 
what as in the operation for ligature of the common carotid. The fol- 
lowing is the method adopted by Cheever in his second successful oper- 
ation, as described in his excellent monograph upon this subject : ' — 
An incision was made on the left side of the neck, midway between 
the sterno-cleido-mastoid muscle and the larynx, commencing at the top 
of the thyroid cartilage and terminating at the sternum, running paral- 
lel to the sterno-cleido-mastoid muscle ; the anterior margin of this 
muscle, and the upper belly of the omo-hyoid were exposed ; the latter 
was drawn toward the median line ; the carotid sheath was felt and 
drawn outwards ; the left lobe of the thyroid was carefully dissected 
np and turned over upon the isthmus ; the inferior thyroid artery enu- 
cleated and pushed aside ; the sheath of the carotid separated from the 
trachea by a director, and this separation increased and maintained by 
retractors, when the oesophagus was exposed and made distinctly visi- 
ble by reflected light. A stomach-tube was then introduced through 
the mouth, and a longitudinal incision made upon its outer wall just 
below the cricoid cartilage. Having removed the stomach-tube, a 
search for the foreign body was instituted with the finger, w^hich re- 
sulted in discovering a brass pin beneath the sternum. By the aid of 
a director one end was now loosened, and it was drawn out. During 
the whole operation not a ligature had been required. The wound was 
left open, morphia administered by subcutaneous injection, and nutri- 
tion maintained by beef-tea enemata, the patient being kept constantly 
m a warm and moist atmosphere. On the third day he was allowed to 
drink half a tumbler of milk, of which a portion escaped by the wound, 
and from this time he continued to take considerable quantities of milk 
by the mouth. It was observed that a larger portion passed into the 



' CEsaphagotomy for the Removal of ForeignBodies. By David W. Cheever, M. D., Aast. 
Prof, of Anat. in Harvard University ; Surgeon to the City Hospital, &c. Boston : 
David Clapp Sons, Printers. 1867. 
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stomach when he drank with his head thrown back. At the end of 
four weeks the wound in the oesophagus had closed, and his recovery 
was soon complete. 

It will be observed that no sutures were applied to the wound in the 
oesophagus ; that food was not administered by a stomach-tube ; and 
that no drinks or food were permitted to enter by the mouth until the 
third day. A careful study of the cases reported, has convinced me 
that Dr. Cheever's practice in these regards, as well as his mode of 
operation, are worthy of imitation. 



CHAPTER XL 

TUMORS OF THE NECK. 

Pre-laryngeal Bursal Tumors. — I have observed a small encysted 
tumor situated upon the front of the larynx, always exactly or very 
nearly in the median line ; the different examples ranging in vertical 
position, from a point just above the thyroid cartilage to the middle of 
the cricoid ; the majority lying directly in front of the crico-thyroid 
space. The tumor seldom exceeded two inches in diameter, being 
usually much smaller. They were smooth, round, elastic, having very 
thin walls, which were closely adherent postei'iorly to the lar\mx, and con- 
tained a straw-colored serum, which in one case was mixed with blood. 
Of the ten examples which have come under my observation, seven 
were in females. In one the bursa had opened upon the front of the 
neck, forming a fistula, which had continued to discharge occasionally 
during several years. One disappeared spontaneously, apparently by 
having opened into the larynx, through which its contents were dis- 
charged, but was soon reproduced. In another case, after a spon- 
taneous recession, it has not returned. I believe these tumors to consist 
of enlargements of the thyro-hyoid bursse, or of those accidental burssB 
which my dissections have proven to exist, occasionally, in front of the 
th}Toid cartilage. 

Treatment. — Tumors of the class now described have never seemed 
amenable to therapeutical treatment. Attempts to dissect them out 
entire have also satisfied me that this cannot be done without incurring 
great risk of opening into the larynx; and of causing, even when 
this accident does not happen, a sharp and alarming laryngitis. 
I'ortunately it has been found sufiicient to lay them open freely, 
removing such portions of the sac as are superficial. If the sac is not 
obliterated by the suppuration which ensues — after the lapse of a few 
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days, when the inflammation incident to the wound and to the expo- 
sure of the interior has subsided — a cure may certainly be effected by 
the daily injection of the tincture of iodine ; at least, such has been my 
own experience.' 

The possibility of confounding the following congenital abnormity 
with a fistula resulting from a bursa, will render it proper to speak of 
it in this connection. 

Fistulous ojpenings occasionally exist at birth, communicating with 
the larynx or trachea, which are due to arrest of development, and 
which may occur in the median line, or at corresponding points upon 
either side. Dr. Pooley, of Yonkers, has reported a case in which two 
congenital fistulse existed in the median line, one above the other.* 

The treatment consists in excision of the margins of the openings, and 
occlusion by sutures, or in a resort to some similar plastic operation. 

Encysted Tumors of the Neck, usually denominated Hygromata. 
Beneath the ramus of the inferior maxilla, on the sides of the neck, and 
especially in the supra-clavicular triangle, encysted tumors are quite 
common, resembling in many respects the encysted pre-laryngeal bursal 
tumors last described, but liable to attain a much larger size ; some of 
which are no doubt bursal, and others seem to have formed in the 
areolar tissue. 

Treatment. — In general, we cannot advise the surgeon to attempt the 
complete extirpation of these sacs. No doubt some may be safely cut 
out ; but when situated near important cervical veins, arteries, or nerves 
whose relations to the base cannot be well determined, it will be more 
prudent to lay them open, and trust to iodine injections to complete 
their destruction. 

Enlarged Lymphatic Glands. — Chronic enlargement of the cervical 
lymphatics may be recognized by their position, and by the fact that, 
in most cases, a number of glands are simultaneously involved. These 
enlargements occur mostly in strumous patients, and often terminate in 
ulceration. Occasionally, however, when the strumous diathesis is not 
intense, they remain in a state of induration during an indefinite 
period. 

Treatment. — Therapeutical and hygienic measures, and especially 
the use of iodine in some of its forms, are the proper remedies. If 
several glands are simultaneously affected, excision is never justifiable 
unless the life of the patient is in danger from their pressure upon 
80me important and vital organ ; since we can, in these cases, give the 
patient no encouragement that the removal of the existing tumors will 
not be followed by the formation of others. I have once removed a 

' Paper on Ante-laryngeal Bursal Tumors, by the author. New York Med. Jour., 
March, 1870. Also discussion of same subject before the New York Med. Jour. Associa- 
tion, Nov. 5, 1869, with remarks of Drs. Elsbei^, Weber, and others. The Med. Record, 
New York, 1870. 

' The Med. Record, New York, Jiily 1, 1809, vol. iv., p. 195. 
44 
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chain of enlarged cervical glands, twenty in number, varying in size 
from a pea to a lien's egg, for the reason that they had l)egun to inter- 
fere with respiration. This was the second operation to which the 
patient had been subjected for the same cause, and I gave no promise 
of permanent relief. Two years later the patient succumbed to pul- 
monary tuberculosis. Yelpeau believed that the removal of one gland 
rather favored the dispersion of the remainder : my experience does not 
confirm this opinion. 

Nevertheless, if a single gland is enlarged, and if, after the lapse of 
many months or years, other cervical glands do not become implicated 
— its growth being steady and progressive, but showing no tendency to 
suppurate — it will be proper to remove it by excision. Let the operator 
be reminded, however, that this is the class of cervical tumors in the 
removal of which, probably, most of the serious accidents have oc- 
curred ; and, as I think, because their appearance has led tlie surgeon to 
exercise less caution in the dissection. They are solid, movable, and not 
usually of great size, and they are, in most cases, lifted so abruptly from 
the surface as to induce a belief that they have no close connection 
with the deeper tissues. The following example will illustrate the 
peculiar character of the dangers to which we have reference ; — In the 
winter of 1841-42 a lad was brought to me having an enlarged cervical 
gland below the right ear, which had been growing four years, and 
which was of the size of a goose-egg. It seemed to be an example of 
simple chronic hypertrophy of the gland, unaccompanied by scrofu- 
lous degeneration. I decided upon its removal ; and accordingly made, 
over the tumor, a longitudinal incision intersected at its middle by a 
transverse incision. The external jugular was cut and tied at both ends. 
The tumor was reached after dividing several consecutive fasciae, and 
the dissection was prosecuted toward the base with only the most 
trifling haemorrhage. Indeed I had just called the attention of the 
medical students who were present to the advantage of keeping close 
to the tumor in these dissections, since we were thus enabled to avoid 
that plexus of vessels which usually surround solid tumors which have 
grown slowly and have attained considerable size, when at this moment, 
while the tumor was a little lifted to expose its base, cutting upon a 
clean and dry surface of the tumor, fairly exposed to view, a large vein 
was divided, probably a branch leading from the external to the inter- 
nal jugular. Immediately there was heard a gurgling sound, such as is 
occasioned by pouring water from a bottle, which was followed by a 
gush of blood, deluging the wound and the neck. My patient, almost 
at the same moment, ceased to breathe, and the face assumed a deadly 
pallor. To arrest the haemorrhage, a sponge was thrust into the wound, 
and, by the aid of restoratives, respiration and the pulse soon returned. 
After a few moments of deliberation I determined to make an attempt 
to tie the vein, and for this purpose removed the sponge ; but the rapid 
flow of blood left no opportunity to search for the vessel, and having 
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quickly severed the remaining connections of the tumor, the sponge 
was replaced. There was no further bleeding, and the sponge was 
permitted to remain until he had fully recovered. 

An examination of the tumor, after removal, showed that the vein 
was embedded in its base, the tumor having projected itself downwards 
oil each side. About one year later this heroic boy returned to me 
having eight or ten similar tumors above and behind the clavicle, which 
he desired me to remove ; but the suggestion was declined, and a few 
years after he died, as I am informed, of tuberculosis. 

There is one additional circumstance connected with this case of 
peculiar surgical interest. The sponge left in the wound soon became 
imprisoned by the granulations, and it was found impossible to remove 
it in mass. Moreover, it was soon observed that vessels had pushed 
through the sponge, and that 'granulations were forming upon its ex- 
posed surface; now, when a portion of the sponge was seized with 
the forceps, and cut away with the scissors, a free bleeding ensued. 
The patient was subsequently placed under the charge of Dr. Hays, of Ge- 
neva, and he has informed me that he was not able to remove the whole 
of the sponge until the middle of June, about six months after the 
operation, and that only the smallest fragments could be excised at 
a time, on account of the bleeding. Since this occurrence I have 
occasionally seen sponges imprisoned in the same manner, but I do not 
know that they have ever become so thoroughly vascularized — if I may 
be permitted to use the expression — as happened in this case ; but I 
am very careful not to leave them in deep tiesh-wounds, if it can be 
avoided. 

Several examples have from time to time been reported of the acci- 
dental wounding of large veins in the removal of solid tumors from 
the neck, most of which have resulted fatally, either by the admission 
of air, as happened no doubt in the case I have related, or by the rapid 
escape of blood. By the admission of air into some of the large 
venous trunks about the neck, Roux, March, Stevens and many others — 
whose names are mentioned in the section entitled " admission of air 
into the veins" — lost their patients. It is worthy of remark, that 
in each case of which I have read a detailed account, the dissection 
was nearly completed, when, in lifting the tumor to reach its base, the 
vein has been lifted also, and its outer wall separated from its inner, in 
a manner to especially favor the introduction of air. In each of the 
cases, the patient died while the surgeon was attempting to secure the 
vessel ; and I cannot but think that my patient was more fortunate only 
because the sponge was so speedily pressed into the wound ; by which, 
at least, he M as saved from the danger of dying fi-om loss of blood. 

Lympho-sarooma is occasionally observed in connection with the 
lymphatic glands of the neck, forming enormous tumors, which are 
little amenable to treatment and generally occasion death by their inter- 
ference with respiration and deglutition. (See Tumors, p. 496.) 
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Carcinoma. — ^We have never seen the IjTnphatics of the neck pri- 
marilj affected with hard cancer ; and it is rare to meet with encepha- 
loid or any of the other varieties of soft cancer in this region. In 
either case, when the diagnosis is fully made out, sm-gical interference 
is seldom or never justifiable. 

Bronchocele, R. O. ; Syn., Goitre ; Derbyshire Neck. — Goitre con- 
sists essentially in a hypertrophy of the thyroid gland ; but there are 
several varieties of thyroid hypertrophy recognized by surgical writers, 
of which we shall speak more particularly hereafter. 

Goitre is met with occasionally in all countries ; but to certain re- 
gions it is endemic. It prevails especially in deep valleys, and is seldom 
seen in dry and elevated positions. It is much more common with 
females than males, and is especially liable to supervene upon preg- 
nancy, lactation, and upon whatever conditions induce anaemia. In 
some women the gland increases in size at each period of menstruation. 
It is often hereditary ; and in the valleys of Switzerland, when both 
parents are goitrous, the children are often cretins. 

Causes. — Medical writers have not been fully agreed as to the causes 
of this malady, and we think it proper to relate, briefly, the result of 
our own observations in the Yalais Canton, Switzerland, where both 
goitre and cretinism prevail, perhaps to a greater extent than in any 
other part of the world. 

Travelling from Geneva, we passed through the Canton Yaud, and 
reached the frontier of the Yalais Canton at a point where the road 
crosses the river by an ancient stone bridge, one end of which rests 
against the base of Dent de Morcles, and the other against the perpen- 
dicular sides of Dent du Midi, debouching upon the straggling village of 
St. Maurice. The Yalais Canton, commencing at this "barriere," 
reaches upwards along tlie Rhone toward its sources ; and from this 
point the whole physical features of the country appeared changed. 
Hitherto the valley had been wide and but little shaded by its opposing 
mountains ; from St. Maurice it was narrow, deep, and overhung by the 
loftiest Alps. Until now the soil of the valley had been warm and fer- 
tile ; thereafter it was cold, rocky, and sterile. The -vdllages we had 
passed were neat and flourishing ; those we were now entering were 
dirty and miserable in the extreme. As we continued our j(jumey we 
observed that the cattle and horses looked small and illy-fed ; and the 
few apple and pear trees which we saw were gnarled and dwarfish. 
But it was in the people themselves that the most striking contrasts 
were observed. The inhabitants of the Canton Yaud are intelligent, 
well formed, and, in general, free from goitre : but here lives a race of 
beings of low, dwarfish stature, with idiotic heads and tallowy complex- 
ions, diseased, deformed, and bearing almost always marks of premature 
old age, two-thirds of whom carry enormous goitres, and six thousand 
of whom are cretins, having scarcely more intelligence than the swine 
with whom they kennel. 
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W^hatever may produce goitre elsewhere, it is apparent that 
jere it has its source in poverty, filth, indolence, a meagre, coarse diet, 
humid air, and exclusion from sunlight ; causes which, by inheritance, 
have been accumulating in intensity through a long succession of gene- 
ratioiip Among all the predisposing circumstances enumerated, it is 
probable that the exclusion of air and sunlight, with the concurrence 
of general anaemia, are the most efficient. This valley is the deepest 
in Europe, and that portion of it which extends from St. Maurice 
to St. Martigny, running north and south, is visited by the sun only 
a few hours of the day ; while the lofty barriers of Dent du Midi 
aud Deut de Morcles on the north, with St. Bernard on the south, give 
to the valley the form of a basin, which is filled with stagnant air, 
which has, perhaps, never been stirred since the foundations of the 
earth were laid. 

Other causes may occasion goitre in other regions, such as peculiar 
cUmatic influences ; and in sporadic cases certain constitutional condi- 
tions ; but neither " the custom of carrying burdens upon the head," nor 
" the drinking of snow-water," nor of " water containing calcareous, 
magnesian, and silicious particles," have ever been satisfactorily shown 
to be capable of producing this result. 

Between goitre and scrofula there are several points of difference ; 
but in many points the resemblance is striking and suggestive. In the 
valleys of Scotland, where scrofula is common, goitre is rare ; while 
in the valleys of Switzerland enlargement of the cervical glands is sel- 
dom seen, especially when the person is affected with goitre. On the 
other hand, both occur, in their most intensified forms, in humid dis- 
tricts, and in deep valleys ; both are aggravated by aniemia, and they 
are alike hereditary. They are also, in a remarkable degree, amenable 
to the same plans of treatment: a change of residence, especially 
removal to an elevated and dry atmosphere, and the use of iodine in 
some of its forms, are therapeutical measures which possess an equal 
reputation for the cure of goitre and scrofula. 

Writers have spoken of three varieties of goitre, namely, simple 
hypertrophy, the cystic goitre, and the vascular, or pulsating. It is 
true that these three forms of goitre represent different varieties, 
and with propriety surgeons have given to them separate and appropri- 
ate names ; but it is an error to suppose them to be distinct affections, 
dependent upon wholly dissimilar causes. 

The thyroid gland is, in its normal state, highly vascular, and com- 
posed in great part of cells containing a peculiar viscid secretion. In 
all the varieties of goitre enumerated, cell enlargement and increased 
vascularity become the prominent pathological conditions; but when 
the cells or areolar spaces enlarge uniformly throughout an entire lobe, 
or through the whole mass, aud the enlargement of the vessels is only 
proportionate, and in harmony with the areolar expansion and secretion, 
it constitutes simple hypertrophy, and forms the typical example of 
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goitre. If, however, the cell-like expansion, or hypertrophy, is limited 
to one or to only a few areolar spaces, with only a moderate hyper- 
trophy of the vascular and connective tissue, it is named cystic goitre. 
Finally, if the veins and arteries become enlarged out of all proportion 
to the increase of cells and connective tissue, it gives rise to tliat 
condition named pulsating goitre. 

Simjple hyjjertrophy is characterized by the slow and uniform 
enlargement of one or both lobes ; forming smooth, oval, elastic, pain- 
less swellings on one or both sides of the trachea. If only one lobe is 
enlarged, it is most often the right ; and sometimes, when the isthnmg 
itself is involved, it forms a triple enlargement, or a single oval swell- 
ing, occupying a central position upon the neck. In all cases the thyroid 
tumor is fixed to the trachea, and accompanies it in its movements up- 
wards and downwards; a circumstance which constitutes one of the 
most important differential signs, as distinguishing it from most other 
non-malignant growths occurring in this region. It will be remem- 
bered, however, that the same fact is observed in examples of pre-laryn- 
geal bursse. 

The cystic variety is composed, usually, of one or more globular 
swellings ; being formed of cysts containing, in most cases, a clear se- 
rous fluid, but in others — especially when the tumor is multilocular — a 
dark, grumous fluid, with vascular papilliform growths projecting from 
the interior of the cysts. It will generally be found, in this variety of 
goitre, that the portions intermediate to the cysts have undergone little 
or no hypertrophy. 

Vascular or Pulsating Goitre. {See " ExojplitliahniG Goitre^) 

The thyroid gland is also liable to scirrhous, encejphaloid, scrofulom, 
enchondromatous, and calcareous degenerations; but all these latter 
forms are exceedingly rare. 

The first of these, namely, simple hypertrophy, is the form most 
amenable to hygienic and therapeutical measures, yet it has happened 
to me to see examples of each of the remaining varieties which have 
improved under the persistent use of iodine. 

Goitre seldom destroys life ; but such a result occasionally ensues in 
consequence of its pressure upon the trachea, oesophagus, upon the 
recurrent laryngeal nerves, or upon the large cervical veins. It is only 
when the patient is threatened with asphyxia, starvation, or with fatal 
cerebral congestion, that surgical interference can ever become proper. 
The resources which surgery offers are : extirpation of a portion or the 
whole of the gland, ligation of the superior and inferior thyroid 
arteries, tapping the cysts and injecting their cavities with the tincture 
of iodine, pressure by adhesive straps, the introduction of a seton 
with a view to its destruction by suppuration, injections of the perchlo- 
ride of iron, electrolysis, and, finally, tracheotomy below the gland. 

Extirpation with the knife, performed successfully a certain number 
of times, has, nevertheless, so often terminated fatally, even before the 
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operation was fully completed, that prudent sui-geons no longer accept 
of it as a justifiable expedient except in a few cases of well-defined 
cystic enlargement, or as the sole alternative to avoid impending suf 
focation. Recently, Dr. Wm. Greene, of Maine, has reported three 
successful operations, in which he employed both the knife and the 
ligature to effect the extirpation/ 

The steps of the operation, as described by Dr. Greene, are as follows : — 
"Ist. Exposure of the tumor by linear incision of ample length, avoid- 
ing most sedulously any wounding of the tumor or its fascia propria. 
2d. Division of the fascia propria upon the director. 3d. Its reflection 
and the enucleation of the tumor with the fingers and haiulle of the 
iscalpel^ paying no attention to haemorrhage, however profuse, but going 
as rapidly as possible to the base of the gland and compressing the 
tliyroid arteries. 4th. Transfixion of the pedicle from below upwards 
witli a hlant curved needle armed with a double ligature, and tying 
each half, or, when practicable, dividing the pedicle into as many por- 
tions as there are main arterial trunks and tying each portion separately. 
5th. Excision of the gland and subsequent dressing of the wound as in 
ordinary cases." 

Other surgeons have chosen to proceed much more cautiously, expos- 
ing first the base of the gland outside of its capsule, and securing the 
superior and inferior thyroid arteries before they have undertaken the 
enucleation of the gland. 

Ligature of one or more of the arteries supplying the gland has 
been made with occasional success, and is not accompanied with the 
dangers incident to extirpation ; but in general the gland has found a 
supply of blood from other sources, and the enlargement has continued. 
Tapping encysted goitres and injection of the cyst is a remedy adapted 
to only this variety, and this form seldom causes death if permitted 
to remain. It is, moreover, not unattended with danger, on account 
of the inflammation which is likely to ensue. Pressure by adhesive 
straps, practised very successfully by the late Dr. D wight, of Mos- 
cow, New York,' has not, so far as we are informed, been tested by 
any other surgeon, yet his remarkable success in twenty cases would 
seem to entitle it to a further trial. The introduction of a seton 
is not without serious danger. "We have only once resorted to this 
method, and in this case the patient died in a few days, in conse- 
quence of the inflammation which ensued. My colleague. Dr. Sands, 
introduced a seton in the case of a woman at Bellevue Hospital, 
and she nearly perished from the haemorrhage which followed. He 
informs me, however, that she has finally recovered, with the tumor 
reduced to a very small size ; indeed, it may be regarded as a cure. 



' Gicone. The Med. Record, April 15th, 1871. 

*Dwight. Trans. Am. Med. Assoc' n, vol. 4, p. 248, 1851. From the Buffalo Med. 
Jour., Jan., 1851, 
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Deatli from bleeding, and from the admission of air to the veins, has i-e- 
suited in other cases upon record, in vv'hich the seton has been employed. 
Injections of the persulphate of iron, practised in one case of pulsating 
bi-onchocele, by Erichsen, was followed by much inflammation and 
suppuration, but, " in the end, the patient was materially benefited." 
So small a result, obtained through considerable peril, would hardly 
seem to justify a repetition of the operation. 

Several years since, I was called to a gentleman who was suffocatinj/ 
in consequence of the pressure of a goitre. The gland was very large, 
and it was at first thought that a free incision of the sterno-cleido- 
mastoid —which was drawn very tense over the tumor on each side— 
might afford relief ; accordingly, this muscle was divided, but no relief 
ensued. I then decided, after consultation with several medical gen- 
tlemen present, to cut through the isthmus down to the trachea. With 
this view the isthmus was exposed, and a very strong ligature passed 
between it and the trachea, first upon one side and then upon the other, 
after which the isthmus was divided in the median line, until the 
trachea was laid bare. To my surprise, no improvement in respiration 
followed this operation. As the only alternative remaining, and as 
death from suffocation was impending, the trachea was opened in the 
lower angle of the wound and a tube introduced. He now breathed 
freely, but he survived the operation only three or four days. An au- 
topsy was made, and the specimen, being removed, was sent to me. It 
was now seen that the gland had completely encircled the upper rings 
of the trachea, and that the trachea itself had undergone at this point 
a remarkable constriction, so that it would scarcely admit an ordinary 
goose-quill. In such a case, and perhaps in many others which may be 
presented, no operation but tracheotomy could be expected to prolong 
the life of the sufferer, or to give even temporary relief. 



OHAPTEE XII. 

Torticollis. Syn., Caput Obitipum, R. O. ; Wry-neck. 

The neck may suffer distortion in consequence of disease, injury, or 
malformation of the spine; from paralysis of the cervical muscles, 
from swelling of the cervical ganglia, from spasmodic or pennanent 
contraction of the muscles, and from contraction of the integument— 
the latter being due usually to burns. The term torticollis has been gen- 
erally limited to permanent contraction of one or the other of the 8ternc> 
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cleido-mastoid muscles — usually a congenital affection. It is employed 
here in a more general sense, as applied to all cervical distortions. 

Muscular jparaly sis is an occasional but not very frequent cause of 
wry-neck. Its existence can be easily determined, especially by the flac- 
cid condition of the muscle or muscles implicated. The treatment 
consists in the employment of the electrical current, and in the adop- 
tion of general hygienic measures. When persistent and extreme, it 
demands the aid of mechanical supports for the head. 

In strumous cliildren a temporary lateral distortion of the neck is 
often observed, due to congestion of the cermcal ganglia / and which 
is most often relieved by sending them to the country, or by whatever 
means may improve the general health. 

Spasmodic contraction of one of the sterno-cleido-mastoid muscles 
occurs most frequently, also, in unhealthy children, at about the period 
of approaching puberty. It is usually transient in its character, and is 
in most cases amenable to appropriate therapeutical treatment. 

A young lady from Montezuma, N. Y., consulted me, having ruptured 
the right sterno-mastoid muscle at its external attachment, by attempt- 
ing to Hft a heavy weight. She did not rotate and balance her head 
quite as freely as before, but no other permanent inconvenience ensued . 
I am not aware that any similar case has been recorded. 

Permanent contraction, in most cases congenital, and occurring usual- 
ly in one of the sterno-cleido-mastoid muscles, may, however, involve 
any of the muscles of the neck. We have met with it in the scalenus 
anticus and in the trapezius. 

Mechanical appliances are sometimes deserving of a trial m cases of 
permanent contraction of either of the muscles of the neck ; although 
their operation is always slow, fatiguing, and often ineffective. Subcu- 
taneous section is the most prompt and eflicient method, but the history 
of the section of the sterno-cleido-mastoid muscle proves that this 
apparently trivial operation is not unattended with danger. The follow- 
ing rules and suggestions may not, therefore, be deemed inappropri- 
ate. In dividing the sternal portion, the operator will call to mind 
the fact that this fasciculus has its insertion, not upon the top of the 
eternum, but upon its anterior surface, a few lines below the top. It 
is possible, therefore, to insert the point of the bistoury between the 
sternum and the tendinous insertion of the muscle, and in this manner 
to separate its attachment with entire safety. The tendon being render- 
ed tense by elevating the head, an incision is made with a sharp-pointed 
l)istoury near the median line, and into this opening a narrow, blunt, and 
slightly curved bistoury is introduced, slid underneath the tendon, and 
its edge pressed downwards along the anterior surface of the sternum, 
until the attachment is completely severed. In a similar manner, also, 
the clavicular portion may be divided ; but inasmuch as this portion 
has its insertion on the upper surface of the clavicle, the subjacent ves- 
sels cannot so well be protected against the edge of the knife. The patient 
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resting supine upon a table, the chest must be held firmly down whilb 
the head is forcibly extended, so as to render the muscle as tense as 
possible, and thus to lift it from the underlying structures. At what- 
ever point this tension and elevation become the most conspicuous, an 
incision is to be made from the outer margin through the skin and fas- 
cia. Into this opening a probe-pointed bistoury is to be slowly and 
carefully pushed, hugging the muscle closely, and cutting toward the 
surface. After the section is completed the head must be retained in 
the erect position for a time by appropriate apparatus. In some cases 
a leather military cravat is sufficient. 

If the contraction is acquired, and comparatively recent, the deformity 
at once ceases when the section of the muscles is completed ; but if of 
long standing and i-ongenital, the scaleni and other muscles have prob- 
ably become shortened, through arrest of development, and even the 
cervical vertebrae have suffered distortions, which only the lapse of time 
can rectify. We can recall one remarkable example, however, the case 
of a lad seven years of age, whose spine and thorax were considerably 
distorted — the contraction having existed from birth — in which, having 
divided' the sternal and clavicular attachments of the sterno-cleido-raas- 
toideus, a complete rectification occurred withhi a period of less than 
two years, and without the aid of any mechanical appliances. 

In 1868 a child, sixteen months old, was brought to me from Brant 
Co., C. W., who had a c(mgeuital contraction of the trapezius, some- 
what greater upon the left side than upon the right, and which gave 
to her head a strong posterior and left lateral inclination. The clavicu- 
lar attachments upon the left side were divided with very marked re- 
lief ; and by the aid of an apparatus the position of the head was subse- 
quently greatly improved. It is a somewhat curious fact, that the father 
had a congenital absence of fingers on his left hand, each metacarpal 
bone having attached to its extremity a small fleshy bulb, which I had 
removed as long ago as 1854. The thumb of that hand was also con- 
tracted upon the palm. 

Distortion of the neck J^rom burns occurs in every conceivable direc- 
tion and degree. In some cases the chin is made to rest fairly upon 
the shoulder, or upon the top of the chest, and the condition of the un- 
fortunate patient appeals strongly to our sympathies. Yet we scarcely 
know of a class of operations which are more unsatisfactory than those 
made for the relief of these deformities. Mechanical appliances some 
times give a certain degree of improvement ; but only when they have 
been continuously and judiciously employed for a long time. Simply 
cutting the bands transversely, and then compelling the head to a 
straight position, never results in any permanent benefit. From plastic 
surgery alone can the patient expect relief ; but the amount of integu- 
ment to be supplied is often very great ; so that when the skin is incised 
and detached, and the head is brought to the natural position, a chasm 
of six or eight inches ui diameter is exposed, to cover which, a flap of 
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Fig. 357 




even larger size will be required, portions of which are almost invar ia 
bly lost by sloughing and ulceration. The surgeon, if inexperienced in 
these operations, will find also, to his sui'prise, that it is not the skin 
alone which has suffered contrac- 
tion, but also the subjacent struc- 
tures, including, in most cases, the 
superficial muscles. 

We regret being compelled to 
say that surgical writers have often 
greatly misled us as to the amount 
of good which could be accom- 
])lished by certain operations in 
these cases. They have given us 
wood-cuts, professing to repre- 
sent the appearance of patients be- 
fore and after operations, which, 
through painful and mortifying 
experience, we have had to learn 
were false representations. We 
have repeated, literally, several of 
these operations ; such, for exam- 
ple, as that of taking an enormous 
flap from the shoulder and arm, and laying it, by torsion, in the cervical 
chasm ; but with no such perfect results as those represented in the 
treatises to which we refer. Sometimes the results have been tolerably 
satisfactory, but they have only been obtained through great suffering, 
and occasionally at the imminent hazard of sacrificing life. In other 
examples we have attempted to supply the loss by displacing integu- 
ii\ent upwards, from the chest, and forwards, from the sides and back 
of the neck, but in these cases, also, our patients have obtained only 
partial relief from the vertical contraction ; and the conclusion to which 
we have arrived is, that we cannot remedy, completely, such deformities, 
and that we ought not any longer to make these great incisions, to be 
supplied with still larger flaps, but that we should content ourselves 
with moderate attempts to improve the condition, by small and well-ap- 
plied incisions, for which only small tegumentary flaps will be required- 
Whatever method of transplantation is adopted — and the decision of 
this question must always depend upon the peculiarities of each indi- 
vidual case — the head must be preserved in an erect attitude, by me- 
chanical supports, during the whole progress of the cicatrization; and 
exact apposition of the flaps must be maintained by properly-adjusted 
cervical bandages, or cravats. 



Deformity from a Burn ; relieved partially by Tians- 
plantation from Shoulder. (Condition before the 
operation. ) 
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SURGERY OF THE THORAX. 

Section 1. — ^Wounds of the Thorax, and Opeeations Involving the 

Thokacic Cavity. 

{Gunshot injuries and other penetrating wound% of the thorax have 
been considered at page 107.) 

Paracentesis Thoracis, R. C; Syn., Thoracentesis. 

Thoracentesis in Hydrothorax. — The introduction of this ope- 
ration dates from the discovery of auscultation by Laennec, since which 
period alone was it possible to render the diagnosis sufficiently accurate 
to justify such a procedure. Trousseau was among the first to recom- 
mend and practise thoracentesis in this class of cases ; but to Dr. 
Wyraan of Boston, and later to Dr. Bowditch ' of the same city, are we 
indebted for the most complete demonstration of its great practical 
value. 

Dr. Bowditch has operated upon 154 persons, making in all 250 
tappings, in the course of the last twenty years, first to save life when 
death is impending ; second, to give temporary relief and prolong life 
in complicated and hopeless cases • third, to shorten the period of con- 
valescence in latent pleurisy. 

The objections which have been urged against this operation, and the 
defence made by its advocates, may be briefly stated as follows : — First, 
that serum effused into the pleural cavity, when the patient is not already 
tuberculous, is, in most cases, ultimately absorbed, and a spontaneous 
cure is thus effected ; but such is not always the fact, and its continued 
presence sometimes determines other grave and fatal lesions. Second, 
that we may convert a hydrothorax into a pyothorax, especially if, by 
any accident, air is admitted. The method adopted by Dr. Bowditch 
provides against the admission of air, and no such consequences have 
been observed by him. Third, the sudden expansion of the lungs, by 
forced evacuation of the fluid, sometimes causes severe pain and 
exhaustion. This must be avoided by ceasing to evacuate the fluid the 
moment the patient experiences a feeling of stricture or serious incon- 



' Remarks on Thoracentesis before the New York Academy of Medicine, April 7. 
1870, by Henry I. Bowditch, M.D. 
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venience. In the opinion of Dr. Flint, the operation " is admissible 
whenever the plenral cavity remains filled with liqnid after a brief trial 
of the measures designed to promote absorption ; and the operation 
should not be delayed whenever the liquid accumulation is sufficient 
to involve danger or distressing dyspnosa."' As to the supposed dan- 
ger of wounding the intercostal arteries, the lungs, heart, diaphragm, 
etc. ; it exists only when the previous auscultation has not been care- 
fiiUv made, or the instrument is in the hands of an unskilful operator. 

The instrument einployed by Dr. Bowditch consists of a small trocar 
and canula, with or without a stop-cock. Dr. Flint has improved the 
apparatus by the addition of a flexible and adjustable tube, provided 
with a suction-bag. 

Fig. 358. 




Flint's apparatus for Thoracentesis. 



The point of " election " for the introduction of the trocar is on the 
back, between the eighth and ninth ribs, below the scapula, and on a 
line with its lower angle. Guided by the index-finger of the left hand, 
pressed deeply into the intercostal space, the instrument — without any 
previous incision of the skin — is plunged quickly into the pleural 
cavity. The trocar is then withdrawn, and the tube attached ; the 
liuid being removed by the expansion of the India-rubber bag, after its 
compression with the hand. The instrument should always be supplied 
with a stop-cock, to be used after withdrawing the trocar and while 
adjusting the tube, and whenever, in the subsequent steps of the opera- 
tion, it may be necessary to suspend temporarily the evacuation of the 
tluid. The instrument being withdrawn, the wound closes spon- 
taneously. 

Thoracentesis in Pyothorax. — Pyothorax resulting from gunshot 
and other traumatic injuries, has already been studied in connection 
with these accidents ; and it is scarcely necessary to say that the 
indications of treatment are not changed when the presence of the pus 
in the pleural cavities is du*e to acute or chronic pleuritis, or to any 
other cause. The only safety for the patient is in prompt and thorough 

' Treatise on the Principles and Practice of Medicine, by Austin Flint, M.D, Ed. 
of 1806, p. 143. 
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evacuation. For this purpose the surgeon may employ at firet Flint's 
apparatus, or any instrument supplied with a canula and stop-cock, to 
prevent the admission of air ; but when this explorative operation has 
fully decided that the contained fluid is pus and not serum, it will be 
proper, indeed it will be better in all cases, to make at once a free 
incision, and hereafter to treat the case as we have before directed in 
cases of traumatic pyothorax. 

Section 2. — Malfokmations and Surgical Diseases of the Mamm^ 

AND Nipples. 

Congenital Malformations of these organs are exceedingly rare; 
but examples have been reported of bifid nipples, or of two or more 
nipples upon the same breast {pleiomastia). One or both breasts have 
been found to be entirely absent {amazia) ; and in other eases a supple- 
mentary gland, seci'eting milk, has existed upon the thorax, in the 
axilla, on the back, the abdomen, and in the groin. Variations in 
the size or development of both the breast and nipple are exceed- 
ingl}' frequent, but cannot be regarded as abnormities. Occasioually a 
milk-duct opens directly upon the surface of the integument instead of 
the nipple. 

Inflammation and Fissures of the Nipple occur most commonly 
in the first lactation ; but, with certain women, this troublesome affec- 
tion recurs at the commencement of every period of suckling. It is 
due, usually, to a constitutional predisposition on the part of the mother, 
to dermoid inflammations and ulcerations ; but in other cases it must be 
attributed to vitiated secretions, or aphthous eruptions within the month 
of the child. 

Treatment. — If deep fissures exist, the nipple should be protected 
by a shield until the ulcerated and sometimes lacerated tissues have had 
time to heal. The nipple should be washed twice daily with tepid water 
and soap, then pencilled with a solution of tannin, and afterwards 
covered thoroughly with cold cream or glycerine. Such astringents as 
might prove injurious or very distasteful to the infant cannot properly 
be employed. 

Inflammation and Abscess of the Breast. — Inflammation and sup- 
puration sometimes limits itself to the subcutaneous connective tissue 
corresponding to the areola. Inasmuch as this portion of the breast 
contains no fat, and the tegumentary covering is thin, the matter easily 
reaches the surface, and will evacuate itself spontaneously if let alone ; 
when, however, these abscesses point distinctly, they may be opened ; 
but the surgeon ought not to cut very deeply, nor should the line of 
the incision be transverse, lest some of the lacteal sinuses be laid open, 
and a lacteal fistula result. In case such a fistula has been formed it 
may not be expected to close until after the termination of the perif)d 
of lactation. 
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There are three periods at which the breast of the female is especial- 
ly prone to hyperaiinia and inflainiiiatioii, namely, immediately after 
birth, at the period of puberty, and after delivery. In a degree, the 
male breast is liable to similar accidents at birth and at puberty. It has 
been shown by Guillot, that both the male and female breast, soon after 
birth, secrete almost uniformly a small quantity of milk. The fact, 
therefore, that a few drops of milk may be pressed from the gland in 
the infant will not be considered by the surgeon as a ground for anxiety 
or interference. 

Nor does the swollen and tender breast of the newly-born infant re- 
quire, usually, any special attention, except that the nurse shall be in- 
structed not to meddle with it, and that she shall be exceedingly careful 
in dressing the child, to see that it receives no uncomfortable pressure. 
If the intiammation proceeds to suppuration, warm fomentations and 
poultices shoidd be applied ; and wdien pus is formed the abscess must 
be opened. It is equally important that during the period of puberty, 
when the breasts are in a condition of hypersemia and of hypera3sthesia, 
they should not be subjected to injurious pressure, in consequence of 
which every now and then active inflammation and suppuration has 
been induced. 

Inflammations occurring at the commencement of the period of lacta- 
tion are due commonly to two circumstances, namely, to enormously 
increased activity (»f the blood-vessels 
and nerves supplying the gland struc- 
ture, and to the accumulation of the 
milk or colostrum, causing obstruction 
of the lobes, lobules, acini, and milk 
vesicles. 

Among the measures which are 
known to be most effective in the pre- 
vention of this condition, are the early 
application of the child to the breast, 
warm or hot applications, and steady, 
careful pressure with the palm of 
the hand upon the distended acini ; 
which pressure will be made most effi- 
ciently, and with the least danger of 
causing pain and additional inflamma- 
tion, if the surface of the breast, or the 
palm of the hand, is previously covered 
with sweet oil, and when the pressure 
is made from the periphery of the gland toward the nipple. 

When suppuration has taken place, it may limit itself to one lobe or 
lobule, or it may implicate several. In the latter case it often becomes 
necessary to make successive openings in order to evacuate the pits. 
Unlike similar wounds of the lacteal sinuses, incisions which lay open 



Fig. 359, 




Ducts and Acini of the Mammary Gland. Most 
of the lacteal sinuses which go to terminate 
upon the Nipple are cut off. Two only are 
left, with their corresponding radicals. 
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the smaller tubes or the acini almost always close spontaneously in a 
short time. 

These " milk abscesses," as they are termed, do not usually form 
within the walls of the lacteal tubes, but in the cellulo-adipose or 
interlobular structure, the inflammation invading the separate lobules 
consecutively. They are apt to leave chronic indurations and sinuses 
which may demand the use of stimulating injections, and of com- 
pression. Compression is best made by a large sponge, moistened and 
secured in place by bandages. 

When matter collects between the mamma and the breast, forming a 
subcutaneous abscess, it points early, and is usually terminated after a 
single opening has been made. 

There is also a much more rare form of abscess, occurring some- 
times in connection with lactation — a submammary abscess — the puru- 
lent collection existing oetween the mamma and the pectoral muscle ; 
in which case the breast is lifted, and surrounded by an oedematous 
swelling ; when pressed upon it gives a sensation as if it were floating 
upon a bladder filled with fluid. It points, usually, near the posterior 
inferior margin of the breast. 



Mammary Tumors. 



Fig. 360. 



The mammary gland, and the tissues adjacent, are liable to a variety 
of structural changes and neoplasms, constituting tumors. They may 

be enumerated as follows : — Simple hy- 
pertrophy of the mammary gland, the 
lacteal cystic tumor, adenoid or adeno- 
cele, sebaceous cysts, hydatids or acepha- 
lo-cysts, adipose tumors, cartilaginous, 
osseous, encephaloid, colloid, scirrhus, 
and enlargements of adjacent or over- 
lying absorbent glands. 

Hypertrophy of the Mammary 
Gland. Syn., Hypertrophia Mam- 
mae, R-O — Hypertrophy of the mam- 
mary gland, so called, occurs most often 
in females after puberty, and it is then 
usually associated with some irregularity 
of the menstrual function. Occasionally 
the hypertrophy dates from an early pe- 
riod of life. It is characterized by the 
slowness and regularity of its growth, by 
the absence of excessive induration, or 
In short, it is chiefly distinguished by neg- 
ative signs, and by the great size to which it may finally attain without 
in any degree compromising the life or health of the individual 




Simple Hypertrophy of the Breast. 

of any sign of malignancy, 
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When these tumors have attained a great size, tlie original grand 
structure is found to have been in some measure absorbed, and the 
hypertro[)hy is seen to be mainly due to the increase of connective and 
adipose tissue. 

Treatment. — Improvement of the health, re-establishment of the 
menstrual functions, well-applied pressure, and iodine, r.re the remedies 
most to be relied upon. If it becomes a source of annoyance from its 
great size, it may be extirpated. 

Lacteal Cystic Tumor. — The result of obstruction of a lacteal tube, 
with dilatation or rupture of its walls. This form of tumor commences, 
in most cases, soon after delivery, forming a round or oblong smooth 
elastic swelling, which has sometimes been permitted to attain a great 
size. "When the contents of such a cyst are found to have the con- 
sistence and appearance of butter, cheese, or casein, the tumor is called 
hutyroid. Very rarely an obstructed lacteal duct has been found to 
contain a small calculus. 

Treatment. — The cyst must be opened and the contents evacuated ; 
and if a fistula results, it must be treated by stimulating injections. 

Adenocele. Syn., Tumor Adenoides, r. o.j Chronic Mammary 
Tumor, of SirAstley Cooper; Pancreatic 
Sarcoma, of Abernethy ; Partial Hyper- 
trophy, of Lebert ; Glandular Tumor, of 
Paget ; Sero-cystic Sarcoma, of Brodie ; 
Cysto-sarcoma, of Miiller ; Carcinoma 
Hydatides, of Sir Charles Bell. The great 
variety of terms which have been em- 
ployed to designate these tumors — of which 
we have enumerated only a few — will suf- 
ficiently indicate the variety of histological 
and morphological changes which they may 
assume. Sir Astley Cooper and M. Vel- 

. . 1 . n , 1 Section of an Adenocele (Cysto-sarco 

peau, m their excellent monographs upon ^a) one-fourth natural size, 
tumors of the breast, have contributed largely 

to our knowledge of these adenoid growths ; nor are we less indebted 
to Mr. John Birkett of Guy's Hospital, whose valuable communications 
have contributed much to their history and classification. 

Adenocele may occur at any period of life, but it is seen most often 
in women under thirty or thirty-five years. Commencing, usually, at 
some point near the periphery of the gland, it is noticed at first as a 
somewhat firm, nodulated, or granular mass, cii'cumscribed, movable,, 
painless, and without tenderness. Its growth is usually slow, and in. 
its progress it seems gradually to involve or displace the mammary 
gland upon M^hich it reposes. Eventually, if it does not recede, the 
surface becomes more distinctly nodulated, and presents less of the 
original granular feel ; the interspaces between the nodules become' 
•nore defined, the nodules — more or less of them — convey an elastic 
45 
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sensation to the tonch, as if they contained fluid ; occasionally one or 
more of them ulcerate and discharge a serous or glairy fluid, and then 
collapse and disappear, or remain for a long time flstulons;or, still 
more rarely, a red, vascular fungus protrudes through the fistulous orifice. 

These tumors are not usually very large, but occasionally they attain 
an enormous size. In a few instances both breasts have been afPected 
simultaneously or consecutively. Their presence does not materially 
aflect the general health, yet they are often associated with or induced 
by some irregularity in the menstrual function. They are seldom pain-_ 
f ul, nor are the axillary glands generally enlarged. From first to last 
they remain movable upon the subjacent muscular structures. 
Pathological Anatomy. — Adenocele is originally little else than 
Pig 362 an outgrowth of one or 

moi-e of the lobules of the 
gland, having nearly all 
the anatomical constituents 
of the parent structure, 
namely, lacteal tubes, acini, 
vesicles, etc. ; and these 
may be seen, in certain 
specimens, in the process 
of development, partially or 
completely formed. They 
rest, however, in a fibro- 

Adenocele. uncomplicated with Cysts, a, portion of the normal n i o i 

gland structure; b, adenoid new formation; c, connective and Cellular StrOma 01 UnUSUal 
fatty tissue. 250 diam. . , 

compactness, and each mass 
is invested by a firm, fibrous capsule. The healthy portion of gland 
structure upon which these tuberous masses repose becomes excavated, 
so that when the adenocele is small it is found underlying the cap- 
sule of the breast, attached by a small pedicle, and embedded in the 
mamma in a cup-like excavation. 

Sometimes the characteristic features above described are preserved 
throughout the entire progress of the tumor. In other examples, at a 
certain stage of their growth, cysts are developed in the cellulo- 
fibrous and sometimes muculent stroma intermediate to the gland 
structure, which have a compound character ; supplementary cysts, 
either pedunculated or sessile, projecting from the parent cysts, being 
attached to their inner walls. The fluid contained within the cysts is 
usually tenaceous and of a pale yellow color. The color is sometimes 
changed, however, by the admixture of a few drops of blood. Pedun- 
culated, sessile, lobulated masses, resembling gland structures, may be 
found attached to the interior of the cysts, or to other portions of the 
new-formed tissues. 

In a certain proportion of cases, and more often in those possessing 
a cystoid character — especially when the tumor has returned after ex- 
cision— fibro-plastic tissue is found distributed throughout the tumor 
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According to Mr. Birkett, a third group, or variet}', of tliese cystoid 
formations is referable to dilatation of the lacteal ducts and sinuses, 
upon whose interior walls, also, are seen growths resembling the struc- 
ture of the gland. 



Pig. 363. Fig. 364. 




Cystic Adenocele. Same six months later, with Cancerous Degeneration. 



Treatment. — Adenocele belongs properly to the class of benign tumors. 
It is seldom that tumors of this nature recur after complete removal, and 
still less frequent that they assume the character of (carcinoma. In a 
few cases they are found to recede spontaneously, or to yield to well- 
directed therapeutical measures. Mr. Birkett is not disposed to admit 
that a genuine new growth, such as doubtless occurs in this case, is 
ever absorbed. The testimony of Mr. Cooper is otherwise ; and only 
recently a case has come under my observation in wliich a complete 
recession occurred in that form which has usually seemed least ame- 
nable to treatment, namely, the cystic. 

The case is, however, exceptional, and for this reason deserves to be 
recorded : — I w^as requested by my friend, Dr. Sayre, to see, in con- 
sultation, a young lady, aged 21 years, whose right breast had com- 
menced to enlarge soon after the commencement of menstruation, wdien 
only 16 years of age. During the last year it had grown more rapidly. 
Tliere were two or three distinct tumors or outgrowths situated upon the 
periphery of the gland, which conveyed to the fingers the sensation of 
solid, granular, lobulated masses. They were movable, and neither 
painful nor tender. The entire bulk of the gland, including its out- 
growths, was three or four times the size of the opposite gland. The 
young lady was in excellent health, except that her menstruation was 
irregular and excessive. By our advice she was placed under treat- 
ment with the iodide of i)otassium, and adhesive strips w^ere applied for 
fhe purpose of making pressure. About six months later the tumor 
liad much diminished in size, but, in the meanwhile, a cyst had opened 
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spontaneously, and discharged about half an ounce of serum. The 
treatment was continued, and in 1870 no trace of the tumor could be 
felt. 

Nevertheless, when pressure, iodine, and general hygienic measures 
do not accomplish a cure, and especially if the tumor assumes a cystic 
character, it is proper to advise extirpation. When the tumor is small, 
it can generally be removed, with its fibrous envelope, without dis- 
turbing the breast; but if very large, if adherent to the subjacent 
structures, or if considerable fibrinous effusion has occurred outside of 
the glandular structure, in consequence of which its granular and 
lobulated feel is lost, it will be better to remove the entire mass. One 
year since I removed the entire gland, in a case in which one of the 
cysts having previously opened, a large, round fungus had slowly pro- 
truded ; and many years ago I amputated the entire breast for a cystic 
sarcoma, and in neither case has the tumor returned. It will be proper 
for me to state, in this connection, that the cystic variety is generally 
accompanied with such increased vascularity of the tissues, as to render 
it prudent for the surgeon to take extra precautions against hseraor- 
rhage during the operation. 

Sebaceous Cysts are of rare occurrence, and generally limited to 
the areola. Wlierever they occur they may be easily recognized by the 
usual signs characterizing similar formations upon the scalp and upon 
other portions of the body. The only proper treatment is excision. 

Hydatid, or Acephalo-cysts, commonly regarded as entozootie, 
are occasionally found in the female breast. Examples have been 
recorded by Sir Astley Cooper, Mr. Birkett, Graefe, and other writers. 
They are distinguished by the slowness of their growth, by their globular 
fonn and elastic feel ; but the only positive means of diagnosis is 
furnished by exploration. The treatment is incision, with evacuation 
of their contents ; after which a spontaneous cure may usually be 
expected. 

Adipose, Cartilaginous, and Osseous Tumors are also rare, espe- 
cially the latter. They may be easily recognized by the usual signs 
indicative of such growths. They are not malignant, and need not be 
disturbed unless from their size or pressure they cause inconvenience. 
They are never amenable to therapeutical treatment. 

Carcinoma, or Hard Cancer, occurs more frequently in the female 
breast than in any other external organ or structure of the body. I 
have met with two examples in the male breast. With women it is 
most common at about the period of the cessation of menstruation, and 
is rarely seen at an earlier age than thirty. In a few exceptional cases 
it is developed as early as twenty, or even earlier. Women who are not 
married, or who have never borne children, have been thought to be 
most liable to this affection. Mr. Birkett's observations do not confirm 
this latter statement ; but it accords with the opinions of most surgeons, 
and with my own observations. 
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Commencing as a hard nodule, or as a broad, granular induration, 
gituated, in most cases, upon the outer margin, or upon the anterior sur- 
face of the gland, not generally movable, nor distinctly separable from 
the remainder of the gland, it increases in size slowly but steadily. In 
some cases the early growth of the tumor is exceedingly slow ; a small, 
marble-like induration having been noticed several years before the 
period at which it became awakened into fatal activity. It is usually 
sensitive to pressure, and is the occasional seat of sharp, lancinating 
pains. 

At an early period, especially when situated near the centre of the 
^land, the nipple becomes retracted, and at a later date a drop of blood 
sometimes escapes from the orifices of the lacteal tubes. Soon tlie in- 
tegninent covering the tumor becomes apparently thinned, changed in 
color, and ceases to be movable apart from the tumor itself ; the 
carcinomatous infiltration gradually extends to the whole, or to the 
greater portion of the gland, which acquires a stony hardness and be- 
comes attached to the subjacent muscles. There remains, however, a 
certain degree of mobility of the gland, so long as the pectoral muscle 
is not itself involved in the cancerous degeneration. The tumor, 
which was at first relatively smooth, acquires, in most nodulated 
em-face before ulceration takes place. The ulcer is characterized by a 
deep, irregular excavation, with livid, luidermined, jagged edges, hav- 
ing little or no disposition to granulate, and discharging a thin, ichorous 
fluid, which is exceedingly offensive. 

In some examples, the integument covering the breast seems to be pri- 
marily affected ; the disease presenting itself, at first, as a subcutaneous 
tubercle. From this single point of induration, the disease may extend 
until it involves the entire breast ; or similar nodules may rapidly form 
over the whole surface of the thorax. This is the Cancer en cuirasse 
of Yelpeau, and the Can<ier lenticularis of Schuk. Its course is usually 
slow, and, in so much, the prognosis may be said to be favorable ; but 
it does not admit of removal by an operation. I have seen one exam- 
ple of this kind in which the nodules twice disappeared spontaneously, 
as I believe, although the patient was at the time under treatment by 
carbolic acid. 

In other cases the entire surface of the skin covering the breast 
assumes a brawny rugose appearance, and is firmly adhei-ent throughout. 
The enlargement of the breast in these examples is greater, and 
according to my experience, carcinomatous tumors of tliis class present 
the most hopeless cases for surgical interference. 

Eventually the axillary glands, and progressively other absorbent 
glands in various portions of the system, become involved, the skin 
assumes a peculiar tawny or yellowish parchment color, indicative of 
the cancerous cachexy, the fat and muscular tissue disappears under a 
steady marasmus, and death ensues by a gradual exhaustion of the vital 
powers, but with the intellect unimpaired to the last. It must be 
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observed that in many cases the marasmus and changes of complexion 
do not occur until a very late period in the progress of the disease. 

The average period of the fatal termination of hard cancer of the 
breast is from two to four years ; but in persons of. a leuco-phlegmatic 
temperament, abounding in fat and serum, its progress is usually more 
rapid ; while in persons whose tissues are dry and destitute of fat, the 
progress and termination is often much delayed. I have seen one case 
in which an old lady of 70 had borne a tumor of this character 
twenty-five years; and we have constantly, at the Charity Hospital, num- 
bers of these old, sinewy women, whose cancers seem to make little or 
no progress fj-om month to month and even from year to year. 

Cancer in the male breast is of rare occurrence. I have met with 
it twice only ; and the records of surgery furnish a few similar ex- 
amples. 

Pathological Anatomy. — When a cancerous breast, of the hard oi 

scirrhous variety, is removed, to the naked eye it differs not very widely 
from the appearance presented by a breast affected with chronic indura- 
tion ; it is somewhat harder, less compressible, and usually more 
nodulated. When cut, the surface presents an appearance which has 
not inaptly been compared to the section of a raw potato. On pres- 
sure a thin serous-looking fluid exudes, which is found to contain the 
cancer-cells in abundance, and has been called the " cancer-juice." This 
parenchymatous juice is usually in excess in persons whose tissues are 
succulent, and in those examples in wliich the disease is making the 
most rapid progress. In short, it is probable that this fluid constitutes 
the essential medium by which the cancer is propagated along the 
absorbents and throughout the body. In a few examples a section 
exhibits cysts, usually of small size, distributed throughout the interior 
of the mass. Microscopically, cancer of the breast does not differ from 
the same disease occurring elsewhere. (See Tumors, Chapter XXIV., 
Part First.) 

Treatment. — The greater frequency with which hard cancer occurs 
in the female breast, and its paramount importance as a human malady, 
will justify a repetition of some of the opinions already expressed under 
the subject of cancer in general. 

No therapeutical means have yet been discovered competent to cure 
cancer ; nor, indeed, which are capable of essentially modifying its 
character or of delaying its progress. From the earliest period, how- 
ever, the unfortunate subjects of this malady have been the victims of 
empiricism ; and even intelligent surgeons are constantly deceived by 
the false representations made by interested or ignorant persons iu 
behalf of certain remedies declared to be specifics. 

The only question to-day — among intelligent surgeons— is, whether 
operative procedures are of any value in these cases, and, if so, under 
what circumstances the knife should be employed. If any still enter- 
tain a serious doubt whether caustic? are not to be preferred to the 
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knife, it ought to be dispelled by the almost universal testiiiiouy of 
experienced surgeons in favor of the latter. 

Those who desire to make farther inquiries upon this subject will 
do well to consult Dr. Gross's excellent paper on " The Results of 
Surgical Operations in Malignant Diseases," published in the Trans- 
actions of the American Medical Association for 1853. This paper 
contains Dr. "Warren's and my own tables, with the opinions of a large 
number of distinguished surgeons upon the question of the method of 
removal, and upon many other practical points ; but one single case, 
which has lately come under my own observation, conveys the whole 
lesson so far as relates to the relative value of caustics or the knife in 
caucer of the breast. During a period of about eight years a lady has 
had a scirrhus, which originally occupied the breast, removed seven 
times, — four times by myself, twice by surgeons in London, and once by 
an empiric with caustics. After the six removals by the knife it has 
never returned in less than one year, but after removal by caustics it 
returned almost immediately. The operations by incision have never 
seriously compromised her health, and were made without causing her 
any suffering at the time of the operation ; but although she was 
assured by the empiric that the destruction by caustic would cause her 
no pain, she suffered from it " terrible agony," and she became for a 
time so greatly reduced that her friends despaired of her recovery. As 
to the value of excision, there is first the testimon}^ of a certain number 
of cases in which the operation has not been followed by a return of 
the malady. I have been able to record three of these examples from 
my own experience, which have not returned after the lapse of many years ; 
and the experience of nearly all surgeons who have operated much will 
furnish a few similar results ; second, the return of the disease has 
often been delayed several years ; third, in other cases the operation 
has found a justification in the fact, that although the patient has sub- 
sequently died of cancer, she has been saved from the suffering inevi- 
tably incident to the progress of an open, glandular, and tegumentary 
ulcer. I have recently seen an example of the latter at Bellevue, 
wiiere a poor woman whose breast had been removed about one year 
before, sank without suffering from the progress of the malady in- 
ternally, but without the renewal of the tegumentary sore. Before 
she died one humerus broke, in consequenoe of the cancerous deposit 
in the bone, and the autopsy revealed extensive visceral infiltrations 
of cancer. 

The latest statistics of the Middlesex Hospital, London, furnish the 
following results in reference to the question of non-interference or 
removal by the knife. In cases of hard cancer of the breast, those who 
were not operated upon survived the first appearance of the tumor on 
an average thirty-two months, while those whose breasts wei-e excised 
survived fifty-three months. In cases of medullary cancer the results 
were still more favorable, since without interference the average 
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duration of life was only twenty months, while, when the kuife wu» 
used, life was prolonged to forty-four months. 

The conditions under which we may anticipate the most favorable 
results from an operation are the following : — When the tumor has 
grown slowly, is small, movable, unaccompanied with retraction of the 
nipple, the absorbent glands are not affected, and the patient appears 
to be in good health, but whose tissues are not fat and succulent. 
The opei'ation is justifiable at any period prior to ulceration, provided 
(cancerous infiltrations have not extensively involved the adjacent struc- 
tures, and may warrant a hope that the disease will not return, or that 
its retuj-ji will be long delayed. 

Amputation of the breast is almost certainly followed by a speedy 
return of the affection, either in the cicatrix or in some other portions 
of the body, whenever the tumor has ulcerated or has secured a broad 
and firm attachment to the ribs, when the integument over the whole 
gland is brawn}- and adherent, or when two or more axillary glands 
are involved. The implication of a single axillary gland, especially 
if it be one of the glands near the anterior margin of the axilla, does 
not in itself contraindicate the operation. 

If the operation is made under any other conditions than those 
named, it can be justified upon no other grounds than the urgent de- 
sire of the patient to avail herself of an extreme and almost hopeless 
alternative ; or upon her desire to be rid, temporarily, of a loathsome 
and painful external malady, with the hope, moreover, that it may 
change the theatre of its action, and that its progress elsewhere may 
prove fatal before a sufficient period has elapsed for its external mani- 
festation at the original seat. 

Fungus Haematodes, Encephaloid and Colloid of the breast are 
less frequent than hard cancer, and I have seen these forms occur at 
a period of life much earlier than is usual for the latter. Their prog- 
ress is usually much more rapid, and the hope of a cure from surgical 
interference is less. In the few cases of either of the two first men- 
tioned in which I have ventured to operate, the wounds have never 
closed, or the disease has returned speedily in the cicatrix. Yelpeau 
regards the colloid as less malignant than scirrhus. 

3>Telanosis is a still more rare form of mammary cancer ; and the 
results of operations for its relief are equally as unsatisfactory as in 
cases of encephaloid. 

Enlargement of absorbent glands in the vicinity of the breast— oc- 
curring at all periods of life — may easily be distinguished from cancer 
and other affections of the mamma? by the characteristic signs of these 
growths, as they are presented in the cervical region and elsewhere in 
the body. They are seen most often near the axillary margin of the 
gland. 
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Amputation of the Cancerous Breast. 

The patient reclining upon the back, the arm corresponding to her 
affected side is held by an assistant at a right angle with the body, so as 
to render tense the pectoral muscles. Whenever the form of the 
tumor or the condition of the integument will permit, the foi-m of 
the incisions should be elliptical, and one extremity of the ellipse 
bliould point toward the axilla. However small the tumor may be, 
the whole gland must be removed, including the nipple, and all of the 
integument wliich appears in the slightest degree involved. In the 
progress of the dissection, also, the knife must be kept well outside of 
all suspected tissues. After removal, the surface of the wound must 
be carefully examined, and especially the pectoral fascia and muscles. 
If axillary glands are enlarged, they must be removed also, either by 
an extension of the incision in this direction or by new incisions. 

When, from the size of the tumor, or for other reasons, we anticipate 
much bleeding during the operation, the surgeon will find it to his 
advantage to encircle the chest, above and below the tumor, with a strip 
of adhesive plaster, drawn pretty tightly ; or he may employ for the 
same purpose pieces of cotton bandage, the ends of which may be in- 
trusted to an assistant, with instructions to draw firmly upon them until 
tlie operation is completed and the vessels secured. Of these two 
methods, after a trial of both, I prefer the use of the adhesive plaster. 
These measures will not by any means prevent haemorrhage altogether, 
but they will restrain it somewhat, and the patient will not be exposed to 
the danger of those excessive bleedings, both from veins and arteries, 
which sometimes follow the amputation. 

With regard to the bleeding in these cases, there is much difference in 
the amount, depending upon the greater or less vasculai-ity of the tumor. 
It is desirable, If possible, to avoid ligatures altogether, so as to insure 
more speedy union ; and this we are often able to do when the patient 
is thin and the tumor hard and dry. In other cases their employment 
is inevitable, and especially in that part of the wound which is nearest 
the axilla. 

As soon as the haemorrhage has ceased, the edges of the wound 
should be brought together by adiiesive plaster, over which broad sheets 
of lint, covered with simple cerate, must be placed ; a thick cushion 
of cotton battino; being- laid over the lint, and the whole secured in 
place by a tight bandage encircling the chest, with occasional oblique 
turns across the opposite shoulder. The arm must then be laid against 
the side, with the forearm across the body, and maintained in this 
position by one or two light turns of the roller. 

The important point to be attained in the dressing of the wound is 
union by adhesion ; since experience has demonstrated that the more 
f pt-'edily the wound closes, the less will be the chances of the recurrence 
of the malady. We no longer hold that the virus may be eliminated by 
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suppuration. It was this doctrine of depurition which, in ojjposition to 
the lessons of experience, so long sustained the reputation of cscharotics • 
but whatever depurative power there may be in the act of suppuration, 
in its relation to certain other maladies, there can be no question that 
it possesses no such influence over any of the various forms of cancer. 

To secure such prompt adhesion, we seek to retain sufficient healthy 
integument to cover the wound ; we avoid ligatures and sutures, if pos- 
sible ; we bind the flaps down firmly, in order that no blood may escape, 
and cause them to separate from the underlying tissues, and we put the 
pectoral muscles at rest by making fast the arm against the side of the 
body. If cotton batting is not employed, the thoracic roller could not 
be applied sufficiently tight to prevent haemorrhage, without, at the 
same time, causing pain and endangering the vitality of the flaps. At 
the expiration of twelve, or at the most of twenty-four hours, the 
bandage should be thoroughly loosened, or removed. 

The second dressing should be made as early as the third or fourth 
day ; and thereafter, or as soon as suppuration commences — for this can- 
not, in most cases, be wholly avoided — the wound should be cleaned 
and dressed twice daily. The omission to cleanse the wound often, es- 
pecially if it remains open in the axillary space, allows the acrid secre- 
tions to rest upon and excoriate the delicate and inflamed tissues, and 
greatly retards the cicatrization. 

Monteggia recommended, after the removal of a cancerous breast, 
that a large issue be established in the arm of the corresponding side. 

Mrs. , for many years under my observation and charge, and 

who has since died insane, wore for ten or more years prior to her deatii 
a seton in her side, below the false ribs, in order, as she stated, to pre- 
vent the return of a cancer of the breast which had been removed from 
the corresponding side. Whenever the seton was withdrawn the cicatrix 
became tender and painful, and when re-inserted, the tissues returned to 
their normal condition. She died without any return of the cancer. 



CHAPTER XIY. 

ABDOMINAL HERNIA. 
Section 1. — General Remarks. 

Definition and Classification. 

A HERNIA is the protrusion of any viscus from its natural cavity. Of 
abdominal hernia there are several varieties named :— First, with refer- 
ence to the situation in which they may occur, or from the natural or 
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artificial openings through which the viscera may have escaped, as fol- 
lows — diaphragmatic, epigastric, umbilical, direct and oblique inguinal, 
ingiiino-scrotal, labial, femoral, obturator, perineal, pudendal, vagi- 
I iial, rectal, and ischiatic. There is no point, however, of the abdom- 
inal parietes, not enclosed by bone, through which a hernial protrusion 
may not take place ; and when occurring at other points than those 
above specifically named, they are termed ventral. Second, with refer- 
ence to the nature of the contents ; namely, enterocele when the sac 
contains intestine ; epiplocele, when it contains epiploon (omentum) ; 
or entero-epiplocele, when it contains both intestine and omentum ; cys- 
tocele, containing the bladder ; hsepatocele, the liver ; gastrocele, the 
stomach ; and ovarian. There is no portion of the viscera of the ab- 
domen which has not, at one time or another, been found in a hernial 
sac, except the pancreas. In a large majority of cases, however, her- 
nia contain either a portion of the small intestines or the omentum, or 
both. Third, with reference to the condition of the contents; namely, 
reducible, irreducible and strangulated. Fourth, hernise are divided, also, 
into congenital and non-congenital. 

General Anatomy of Abdominal Hernise. 

Nearly all abdominal hernife have these features in common : — The 
visceral protrusion is covered by integument, a certain number of fas- 
ciae, and a process of the peritonaeum. The exceptions are found in those 
cases in which the viscera have escaped througli the track of a wound, 
or through the diaphragm ; or in which a viscus is protruded having 
110 complete peritoneal covering; and in some examples of congenital 
umbilical herniie. 

The "sac," in all typical cases, consists of a prolongation of that 
portion of the peritonaeum which lines the walls of the abdomen ; and 
which exists either as a congenital and normal arrangement of the parts, 
or as the result of the pressure of the viscera against the parietal peri- 
tonaeum at points where the abdominal walls are weakest. The "neck" 
of the sac is that narrow or constricted portion which occupies the aper- 
ture of escape ; and the point where it debouches into the cavity of the 
belly is called the "mouth." The remainder of the sac, constituting 
usually the largest and most expanded poz-tion, is called the " body," the 
lower or outermt)st portion of which is named the " fundus." 

When the sac first escapes from the cavity of the belly it may be easily 
replaced ; but eventually it contracts adhesions to the structures with 
which it has been brought into contact, and its replacement be(;oraes 
difhcult or impossible. Meanwhile it may increase in size by the evo- 
lution and escape of additional peritonaeum, or by distention of its walls. 
In certain cases, and especially in oblique inguinal hernias, the neck is 
uuich elongated, and suffers constriction by a gradual thickening and 
contraction of this naturally thin and delicate membrane ; and this may 
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happen either through the entire length of the neck, or at me or more 
points. Sometimes the constricted portion is displaced downwards, 
and a new cervical stricture is formed at the point which the first ori- 
ginally occupied. 

Stricture of the neck of the sac can only be found in old herniae, and 
it is not always present in these. Ordinarily tlie stricture is composed 
of those tendinous, fibrous, or muscular structures which embrace the 
neck, which may be either in a normal condition, or they may have suf- 
fered condensation and contraction in consequence of inflammation; 
and the release of the imprisoned viscus is effected by simply enlarging; 
by incision, the parietal aperture. It is apparent, however, that in 
the case of old hernise the enlargement of the parietal aperture will not 
always release the incarcerated viscus ; and that, as peritoneal strictures 
are sometimes found displaced downwards in the course of the canal, 
so also they may be thrust upwards by taxis, especially after incision 
of the parietal aperture ; and experience has demonstrated that these 
complications do sometimes actually happen. 

Reducible Hernia. Syn., Hernia Reponendi Patiens, R. C. 

A hernia is said to be reducible when it can be returned within its 
natural cavity ; but in speaking of abdominal hernia as reducible it is 
never intended to imply that the sac can be returned, although this is 
j)Ossible in some very recent cases. A hernia is reducible when its con- 
tents, whether intestine, omentum, or other viscera, can be made to 
retire from the sac into the cavity of the bell}'. 

The existence of a hernia is recognized by its situation, by the sen- 
sation it imparts to the finger, by its history, and by the possibility of 
its reduction. The diagnosis is also confirmed in some cases by certain 
negative signs, or by exclusion. 

Herniai are most commonly found in the situation of natural openings, 
or at points where the abdominal coverings are the weakest, as at the 
inguinal and femoral rings, at the umbilicus, etc. To the finger they 
impart sensations differing considerably, according to the character of 
their contents, their depth, and the nature of their coverings ; but in 
general they form smooth and round elevations, the projection of which 
is increased by coughing, straining, standing or lifting ; which may be 
reduced by pressure, or retire spontaneously, when the patient assumes 
the recumbent posture, and which are accompanied with but little pain 
or tenderness. If occurring suddenly, while making a violent effort, the 
subject himself becomes at once conscious of a yielding of the tissues, 
or of the escape of the hernia, and declares that he has a " rupture." 
When the sac contains intestine the tumor has an elastic feel, is 
resonant on percussion, and retires w^ith a gurgling sound. When it 
contains omentum, it has a more solid, doughy feel. Entero-epiplocele 
is most common in the inguinal region, and the intestine generally 
occupies a position in front of the omentum. 
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General Treatment of Hernia. 

The objects sought to be attained by treatment are either tem- 
porary retention and support of the hernia, or a permanent cure. 

The temporary retention and support of hernia is accomplislied by 
bandages and trusses. A few cases of hernia, such as tliose examples ol 
congenital deficiency or weakness of large portions of the musculai 
parietes, with which we occasionally meet, and certain easily-retained 
congenital, inguinal, and umbilical hernia3, demand only well-applied 
l)anclages, or abdominal stays, with or without pads ; but most hernije 
require for their support carefully-constructed mechanical appliances, 
called trusses. 

Trusses have furnished a most fruitful field of invention. The con- 
trivances, with their infinite modifications, may be enumerated by 
thousands ; and one finds it difincult to conceive how the few elementary 
principles which govern the construction and application of trusses 
could be worked out into so many changes and combinations of appara- 
tus. The truth is, that the varieties of apparatus are very much less 
numerous than the names which have been applied to them ; nearly aD 
of them appear again and again in different periods of the history 
of surgery, under new titles, which titles are usually the names of tl.o 
supposed or pretended inventors. Thus we have in our day and in ou.- 
own country. Hood's, Chase's, White's, Thompson's, Hull's, Marsh's, 
Knight's, Culver's, Stagner's, Goulding's, Hubbard's, and a hundml 
other trusses, every one of which is probabl}^ patented, in violation 
of those sound principles of humanity and morality which medicine 
and surgery have always inculcated and generally practised ; and in 
spite, also, of the fact that scarcely any of them involve an original 
principle upon which a patent could be justly claimed. 

Many of these trusses are excellent and ingenious mechanical con- 
trivances ; indeed I will not say that they are not all useful ; but it 
had better be understood that none of them equal their pretensions, 
and that good surgery requires that each case of reducible hernia shall 
be examined and carefully studied by itself, and a truss selected with 
a View only to its peculiar fitness for the case in hand. 

Hernise which have } assed through long, oblique, and superficial ca- 
nals, like the oblique inguinal herniai of the adult, are of all most 
easily managed ; since by an ovoid, elliptical, or cylindrical pad pressure 
may be made upon the whole length of the elongated neck of the sac, 
and the descent of the viscera may most effectually be prevented. 
This is the principle upon which the Chase's truss, sometimes known as 
the " American " truss, is understood to operate. And if the hernia 
can be prevented from descending during several months or years, a 
radical cure is very often effected ; not, as some foreign surgeons have 
undei-stood us to say, by causing inflammation and adhesion of the ' 
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canal, but by the gradual contraction, closure, and obliteration which 
result from its disuse. 

Umbilical, many direct inguinal, and some old oblique inguinal 
hernise of large size require that the pad shall rest directly upon, (.r 
that it actually press into and occupy the external opening, even at 
the risk of enlarging the orifice. Consequently these hernise are 
more difficult to retain by mechanical appliances, and trusses seldom 
accomplish radical cures. For umbilical herniae we emplov a 
circular pad supported by a broad brim, in form somewhat like a 
Quaker's hat. This may be made of metal or of any material which 
has the requisite firmness. The crown or nipple-like projection being 
made to fit accurately into the aperture, the rim rests upon the walls 
of the abdomen, where it is retained by broad adhesive straps or 
bandages. 

Femoi-al hernise present still additional difiiculties. That portion 
of the canal which lies undei-neath Poupart's ligament and the fascia lata 
is beyond the reach of pressure made by a pad ; at least it is proper 
to say that no pressure can be adequate to the complete retention of 
the hernia, without at the same time making injurious pressure upon 
absorbents which enter at this point, and upon the femoral vein, if not 
upon the femoral artery. The numerous glands situated in this region, 
and the delicacy of the tegumentary tissue, render the groin intoler- 
ant of continued and severe pressure. Added to all these embaiTassments, 
there remains, chief of all, the motion of the limb in walking, which 
tends constantly to displace or to render the pressure of a truss unequal. 
Trusses applied for inguinal or femoral hernias should encircle the body 
at some point between the trochanter major and 
the crest of the ilium, and should fit as accurately 
to the form of the body as possible, so as to make 
no unequal pressure. In persons who have large 
gluteal muscles the truss will have to be lifted 
almost to the crest, or it may be necessary, by 
the intervention of a broad pad, to make the 
bearing chiefly on the sacrum. Without these 
precautions, the hernial pad is liable to be con- 
stantly displaced in walking and in the various 
other movements of the body. A light, firm, 
elastic piece of steel is the best material for the 
main body or shaft of the truss. The neck 
through which the shaft is attached to the pad 
should be made of firm but malleable iron, so 
that the proper adjustment may be made. In 
the case of inguinal hernise the neck will be in- 
clined obliquely downwards, in order that the pad may rest above 
.Poupart's ligament; and iu fat persons, or in persons with pendulous 
bellies, the face of the pad should be directed a little upwards. 
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Femoral Truss. 



In 
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femoral hernise the neck must stand at nearly a right angle with the 
shaft. 

The pad may be made of almost any firm material ; but hard and 
not too higlily polished wood is the best. Finally, continuous pressure, 
or pressure which will be continuous during both flexion and extension 
of the body, always in part effected by the elnstic steel shaft, may be 
rendered more complete by a steel spring placed between the pad and 
a metallic plate upon which it may be made to rest ; or, by the adjust- 
ment of a short steel spring to the back of the pad, one extremity of 
which is made fast to the neck or shaft of the instrument. 

It is well to employ always a perineal strap, the better to maintain 
the pad in position, but it must not be drawn uncomfortably tight. 
At first, and for some time, a truss will cause considerable discomfort, 
and it may be removed at night, to be reapplied in the morning before 
rising from bed. The patient ought to be reminded, however, that 
it is no uncommon thing for a hernia to descend and become strangu- 
lated during sleep. 

Radical Treatment of Reducible Hernia. 

By the application of trusses which maintain for a considerable 
time a thorough reduction of hernise, a permanent cure is occasionally 
effected ; especially may this happen in cases of oblique inguinal hernise. 
If a hernia is reduced immediately, or very soon after its occurrence, 
the sac itself will often be found to be replaced, and there are many 
chances that if a truss is applied at once, and kept in place steadily, 
the hernia will never again descend. The same is true of the con- 
genital hernise of infants ; for although we do not in these cases return 
the sac, a few weeks of retention is often, indeed generally, sufhcient 
to secure an obliteration of the canal. 

There is, however, a large class of old hemise in which nothing can 
be expected from a truss, except to maintain their reduction while the 
instrument is applied. There are, in fact, some hernias which cannot 
be kept in place, even temporarily, by apparatus of any kind, and in 
which the patient is constantly exposed to the hazards of strangula- 
tion, and to the continual annoyance occasioned by its extrusion. In 
these latter cases, especially, it is very desirable, if possible, to get rid 
of the annoyance and danger by some radical opei-ation. 

Several methods have been suggested and practised by surgeons, 
some of which date from a very early period, in nearly all of which it 
has been proposed — having previously reduced the hernia — to obliterate 
the canal, by causing its opposing serous surfaces to adhere. With 
this \new caustics have been applied to the interior, tincture of iodine 
and other stimulating liquids have been injected, incisions have been 
practised, portions of the sac have been excised, the entire sac has 
been detached and returned within the cavity of the abdomen, forcible 
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compression has been employed, and some have ventured even to apply 
a ligature around the neck of the sac. 

All of these methods were long since abandoned as being accom- 
panied ^\ath no inconsiderable danger, and as being almost always com- 
plete failures. Only one of them has been practised within my recol- 
lection. It is now about twenty or twenty -five years since that, here and 
there, surgeons were practising injections of tincture of iodine. The plan 
of operation was to introduce a sharp-pointed subcutaneous syringe into 
the peritoneal canal, opposite the external abdominal ring, in case of 
an inguinal hernia, and throw in one or two drops of the tincture. 
Pressure was then applied, and the patient was kept in bed one or two 
weeks. During this period, considerable inflammation and swelling 
ensued, caused by the pressure, and by the presence of the iodine in 
the canal or in the adjacent areolar tissue — where I suspect it was 
generally thrown — and it was found that, when the patient left his bed, 
the hernia did not descend. He was then pronounced cured ; but he 
was directed to continue to wear his truss. It happened to me to see 
a number of these patients after the lapse of from one to several years ; 
and in every instance the hernia had returned to the same condition 
as before the operation, and that, too, notwithstanding they had con- 
tinued to wear the truss. Usually the hernia returned as soon as the 
inflammatory effusions had entirely disappeared. 

More lately, Professor Wiitzer, of Bonn, and others, have sought to 
accomplish the same purpose by invagination of the hernial sac. The 
methods by which this was accomplished w^ere varied by the different 
operators, but the principle was in each the same. By the aid of a 
hollow cylinder of wood, the scrotum is thrust upw^ards into the in- 
guinal canal ; a flexible gilt steel needle, fixed in a movable handle, is 
then carried along the cylinder and thrust forwards through the in- 
vaginated scrotum, the hernial sac, and the anterior wall of the abdo- 
men, and made to protrude in front. A " concave wooden case " is 
now laid upon the surface of the integument, in such a manner that 
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Wiitzer'a Apparatus for the Radical Cure of Hernia. 



pomt of the needle rests in a fenestra at one extremity, while the 
3r extremity is made fast to the outer end of the cylinder, and, by 
ms of a screw, the two blocks are brought together, and the inter- 
iiate tissues compressed. The api^aratus, thus adjusted, is permitted 
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to remain six or eight days, or until moderate suppuration is established, 
when it is removed, and the cul-de-sac stuffed with lint, supported by 
a bandage. At the end of three or four weeks the patient is per- 
mitted to leave his bed, but not without a light truss, which is to be 
worn a few months. 

This operation has been received with a good deal of favor ; but I 
suspect it must be subjected to the same judgment as most, or all of 
the methods which have preceded. It would be difficult to show why, 
since the sac is penetrated, it should not subject the patient to the same 
danger as was found to attend the injection of one or two drops of the 
tincture of iodine, or simple scarifications. Moreover, according to Dr. 
Weber, who was formerly clinical assistant to Prof. Wiitzer, not one of 
the cases which came under his observation was radically cured ; and 
Mr. Kingdon has furnished Mr. Birkett with notes of sixteen cases 
which have applied to him for relief after this operation had been 
made, and the hernise had returned as bad, or worse than before.' 

Mr. John Wood, of London, has sought to improve upon this opera- 
tion of Wiitzer's by closing the external abdominal ring with a suture, 
applied siibcutaneously ; the suture passing through the inner margin of 
the conjoined tendon, and both the upper and lower tendinous fasciculi 
which compose the pillars of the ring. An incision is also made through 
the skin of the scrotum, and the subcutaneous fascia is thrust up, some- 
what as the scrotum with its integument was displaced in Wiitzer's op- 
eration, and the invaginated fascia is then retained in the canal by the 
suture. 

The operation is ingenious ; but it will probably meet the same fate 
as all the operations which have already been tried and condemned. It 
is scarcely possible that it should be otherwise, since, equally with other 
methods, it depends for its success upon those temporary products of in- 
flammation which constantly disappear on the restoration of the tissues 
to a condition of health, and which disappear all the more rapidly where 
they are subjected, as in the present case, to an unremitting strain and 
pressure. 

Indeed it is proper to say further of these operations that, by their 
most earnest advocates, they have been considered applicable especially 
to the smallest, most recent, and least troublesome hernise, and then- 
ue has been denied or seriously questioned in all those large, ancient, and 
inveterate cases, which alone demand resources beyond what the truss, 
skilfully applied, can supply. 

Irreducible Hernia. Syn., Hernia Reponendi non Patiens, R. C. 

Strangulated herniae are necessarily irreducible ; but technically only 
those hernise are called " irreducible " which are not strangulated, but 
which, nevertheless, cannot be returned. " 

' Patliology and Treatment of Hernia, by J. Birkett. Holmes^ Surgery, vol. 4, p. 243. 
46 



722 



STEATTGULATED HEENTA. 



A hernia may become irreducible from adhesion of its contenta to 
the sac. Tliis condition is generally observed in old and very large 
heruiae. I have seen an umbilical hernia thus incarcerated which was 
as large as the head of a child at two years ; and we meet with incar- 
cerated inguinal hernise which hang as low as the knees. Hernia} im- 
prisoned by adhesions cause much inconvenience, and sometimes obstruc- 
I ions occur, giving rise to colicky pains ; but they are not very liable 
to become strangulated, for the reason that, being old and large her- 
nia}, the apertures of escape are also usually quite large. 

Treatment. — A concave truss, or suspensory bag, constitute the only 
surgical expedients to which we can with propriety resort in these cases. 
We ought never to think of dissecting the contents from the sac in order 
to return them into the cavity of the abdomen, unless the heniia has be- 
come strangulated, since it is always an operation of hazard. When a 
hernia is iiTcducible on account of engorgement or accumulation of 
faeces, strangulation is very prone to ensue ; and in such cases careful 
and persistent attempts must be made to reduce it by taxis. Constric- 
tion of the neck, not yet causing absolute strangulation, constitutes the 
■first stage of this accident, and does not demand consideration in this 
place. 

Stremgulated Hernia. Syn., Hernia Strangulata, R. C. 

A hernia is said to be strangulated when it is not only irreducible, 
but, in consequence of pressure and constriction at some portion of its 
neck, its vascular circulation is also obstructed, and the sac becomes 
congested, inflamed, and swollen. 

The causes which lead to this condition are not the same in all cases. 
They may be : — First, a congested or inflamed condition of the structures 
outside of the neck of the sac ; or, to speak more explicitly, of the struc- 
tures constituting the ring, or aperture of escape. Second, a similar 
condition of that portion of the peritoneal process which constitutes 
the neck of the sac; and especially opposite the tendinous rings. 
Third, the sudden descent of an unusual amount of intestine or of 
omentum, or of other viscera, when no previous change has occurred in 
the condition of the neck or of the tendinous rings. Fourth, permit- 
ting the contents to remain an unusual length of time in the sac, em- 
ploying violent and ill-directed taxis, applying or retaining a truss 
after the viscera have escaped; in consequence of either of which 
causes the viscera may become congested, inflamed, and swollen. 
Fifth, the escape of the viscera into the sac when they arc already in 
an engorged or inflamed condition ; as for example when the patient is 
suffering under a colic, or diarrhoea. Of these causes, the first and second, 
regarded by many surgical writers as the most active, are, in my opinion, 
the least ; the fifth is, no doubt, as explained by Mr. Birkett, a frequent 
cause ; but of them all, the third and fourth are by far the most com- 
mon and the most eflicient. 
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The signs which indicate strangulation are, pain and tenderness of 
the irreducible hernia ; pains resembling colic in tlie neighborhood of 
the umbilicus; nausea; vomiting, first of the contents of the stomach, but 
tinally, if the strangulation continues, of the contents of the intestinal 
tube; and constipation. Constipation is present, in some degree, in all 
cases of hernia ; even when the sac contains only omentum ; but not un- 
frequently, by the aid of an injection, a considerable fiBcal evacuatioi' 
may be obtained from the lower portion of the intestinal canal, and es- 
pecially from the rectum. The same may happen sometimes without 
the aid of an injection. 

General Treatment of Strangulated Hernia. 

Taxis. — The judicious employment of taxis constitutes the fii-st and 
most important indication of treatment. It has proved, also, in the 
hands of the inexperienced, a more frequent cause of death than the 
knife ; and more have died from unskilful taxis, probably, than would 
have died if left entirely to the resources of nature. 

The mode of taxis must be varied according to the position and na- 
ture of the hernia ; but in any case the surgeon must bear in mind that 
it is usually the congested and inflamed condition of the protruded vis- 
cera which has rendered it irreducible and strangulated, and that he is 
liable, therefore, to increase this swelling, and exaggerate the difficulty 
of reduction by rude and unskilful manipulation ; or if it slumld hap- 
pen that the viscus has not already suffered congestion, when the sur- 
geon is appealed to, violent handling and thrusting is certain to give 
rise to this condition. Surgeons are deceived by the fact that the pa- 
tients make usually so little complaint while rude taxis is being made. 
The sensibility is not alM^ays proportional to the lesion ; and most pa- 
tients refrain from expressing how much they are hui-t, because they are 
alarmed for their own safety, and anxious for our success in the reduc- 
tion, while they have no knowledge or fear of the consequences of vio- 
lence. When, however, the patient is rendered insensible by an anaes- 
thetic, or benumbed by an opiate, the danger is really the greatest, be- 
cause the sentinel is absent, and no warning can be given. It is enough 
here to say that taxis ought always to be moderate, steady, and con- 
tinuous; and that it should be applied with such aids as posture can sup- 
ply, and in such directions as the anatomy of the structures involved 
will indicate. 

There are other means to which I attach only a secondary importance; 
and yet which are not to be neglected in certain cases as auxiliaries 
to skilful taxis. The application of a bladder containing cold or iced 
water to the hernial protrusion may be regarded as moderate and steady 
taxis, while, at the same time, jt is capable in some measure of diminishing 
the swelling, and of increasing the chance of liberation of the impris- 
oned viscera. To be effective it must be continued unremittingly daring 
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several hours. No other forms of local applications have in my (»xpen 
ence proved of any value. Anesthetics assist taxis solely by removing 
the antagonism of the abdominal muscles, and in this regard their value 
cannot be over-estimated. They have no special influence, in my opin- 
ion, over the firm tendinous openhigs through which the hernia has 
escaped ; nor is it probable that warm baths, bleeding, antimonials, or 
any remedies of the class called " relaxants," have the power of open- 
ing the strictured canals by which the viscera are bound as by hard 
steel rings. 

Posture.— I shall hereafter speak of " posture " as a means of aiding 
in the withdrawal of imprisoned viscera, and as especially applicable 
to hernige occupying the lower part of the abdominal and the pelvic re- 
gions. There is much reason to believe, also, that the intestine may be 
withdrawn by the violent peristaltic and vermicular action induced by 
tobacco and other stimulating enemata, and even by the action of an 
emetic. Certain examples recorded by myself in the Bellevue Hospi- 
tal Reports for 1869 render these suppositions probable ; but I am not 
willing to recommend either emetics or tobacco injections — the lat- 
ter of which was at one time much employed — on account of their 
uncertainty, and the immediate dangers which attend their use. Sim- 
ple rest in the horizontal posture, and especially when more com- 
plete quietude is secured by a full dose of opium or morphine, has 
sometimes resulted in a spontaneous recession of the hernia. 

Herniotomy, considered as the final resort in all cases of strangnlated 
hernia, can only be discussed in connection with each particular form of 
the accident. There are, however, a few maxims relating to this operation 
which have universal application ; one of which merits especial promi- 
nence, namely, that more lives have been lost by delay than by too early 
resort to the knife. Nevertheless, it is not quite certain but that this 
maxim would have been reversed, if delay did not usually imply violent 
and prolonged taxis. Recent hernias suffer more acute strangulation, 
and admit of less delay than old. Strangulated intestine demands more 
speedy relief than strangulated omentum. 

Prognosis in Strangulated Hernia. — Mr. Hey states that he lost 
three patients out of five upon whom he operated. It is difficult to find 
reliable statistics upon this subject to-day — I mean such as the records of 
an hospital alone can furnish ; but it is my impression that the mor- 
tality remains about the same as when Mr. Hey wrote, now nearly one 
hundred years ago. 

Section 2. — Special Forms of Hernia. 

Inguinal Hernia. Syn., Hernia Inguinalis, R. O. 

Of inguinal hernia there are several forms and varieties, differing 
more or less in their anatomical relations, and \r. other important 
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particulars: — First, inguinal heniia, in the male, is divided into 
congenital and non-congenital, or acquired. Of the congenital form 
tliere is but one variety. Of the non-congenital or acquired there are 
two well-recognized varieties, namely, the indirect or oblique, and the 
direct. There are also certain rare and exceptional inguinal herniae 
which do not arrange themselves strictly mider either of the above- 
named varieties, such as : — Second, inguinal hernia in the female, which 
is divided, also, into congenital and acquired ; but anatomically it corre- 
sponds only to the oblique inguinal hernia of the male, there being no 
examples of inguinal hernia in the female except such as make their 
exit through the entire length of the inguinal canals. 

Congenital Inguinal Hernia. Syn., Hernia Inguinalis Ingenita, R.C 

Congenital Inguinal Hernia in the Male. — The term " con- 
genital," as applied to this form of hernia, does not imply that the 
visceral protrusion exists at birth ; but only that the peculiar anatomical 
condition exists, dating from and anterior to the period of birth, which 
favors its occurrence. In many cases the viscera do not escape until 
adult life, and in nearly all cases the protrusion takes place subsequent 
to birth, usually within the first few weeks or months. 

The vaginal process of the peritonaeum, extending from the cavity of 
the belly to the bottom of the scrotum, usually just before or soon 
after birth, closes near the head of the epididy- 
mis, so that it becomes divided into two 
cavities, one lying along the whole length of 
the front of the cord, called the tunica vaginalis 
propria funiculi, and the other, expanded and 
embracing the testicle, called the tunica 
vaginalis propria testis. At the same time, per- 
haps—for the date of these events varies 
somevi'hat in different cases — the upper canal 
begins to close from the internal ring down- 
wards ; or it may become especially constricted 
near its middle, and the closure proceed in 
opposite directions, so that by the twentieth or congenital i,>p^.mai Hernia m the 
thirtieth day after birth, according to Paletta, 

the entire canal is generally occluded. With some persons, however, the 
canal remains patulous during life, or it closes imperfectly in its entire 
length, or only at certain points below, leaving the upper portions open, 
favoring, therefore, the occurrence of hernia so long as this condition 
remains. Wlienever the testicle does not descend until some time after 
birth, or this event is delayed until late in life, a funicular hernia is very 
liable to occur. 

Symptoms.— Congenital hernife are most frequent in early infancy ; 
they occur in most cases suddenly, but their descent may be completely 
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arrested at any point of the peritoneal process, constituting, in tome 
cases, only funicular hernise, and in others, scrotal; while acquired 
herniiB usually descend very slowly, but steadily and progressively. They 
are generally composed of intestine alone, and when occurring in adult 
life the symptoms of strangulation are usually more intense than in 
similar examples of acquired hernia, because of the more unyielding 
nature of the stricture ; in other respects they do not differ essentially 
from other inguinal hernige. Congenital hydrocele is often associated 
with a patulous condition of the peritoneal process, and may be accom- 
panied with a hernia. It will be difficult to determine the presence of this 
complication, but fortunately an error in this regard is practically of no 
consequence, since the treatment must be directed only to the hernia. 
I have often, however, met with cases of congenital hydrocele uncompli- 
cated with hernia, which have been supposed to be hernia alone. Such 
an error is scarcely excusable. 

Treatment. — It is exceedingly important that congenital inguinal 
heiiiia should be reduced promptly and maintained in position; since 
this is the period during which the normal physiological contraction is 
taking place in the canal, and any considerable delay may render its 
contraction and obliteration impossible, or at least very improbable. 
In a few cases a carefully-adjusted pad and bandage will answer the 
purpose, but more often it will be necessary to apply a truss. 

Strangulated Congenital Inguinal Hernia in the Male. — The 
same means should be employed for the reduction of these hernise as 
have been already declared to be suitable in the management of other 
strangulated hernise, namely, taxis, an£esthetics, opiates, and cold or ice- 
water applications ; but it is in these cases, especially when occurring 
in infants, that taxis may be aided by posture. The child, placed under 
the influence of an anaesthetic, should be held a few seconds suspended 
by the feet, as was done successfully in a case reported by my late col- 
league, Dr. George T. Elliot, Jr. In this position the intestine is with- 
drawn from the sac by the weight of the abdominal viscera dragging in 
the opposite direction. I have succeeded, in infants, by placing the body 
upon an inclined plane, with the hips higher than the shoulders. We 
encounter one difficulty with children, also, which we do not with 
adults, namely, the antagonism of the abdominal muscles occasioned by 
crying. For this reason I have promptly succeeded by taxis when the 
little patient was asleep, or under the influence of a narcotic. Anaes- 
thetics, in this regard also, give us invaluable aid. When the measures 
recommended are faithfully tried, the strangulation is almost invariably 
overcome without resort to an operation. 

But when strangulation of a congenital hernia occurs in adult life the 
reduction is much more difficult, because the narrow or strictured por- 
tions of the canal are more unyielding. Especially is this apt to be the 
case when the visceral protrusion, having existed for some yeai-s in the 
upper portion of the canal, has suddenly extended to the lower portiou. 
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In the "Bellevue and Charity Hospital Reports" for 1870,' are two 
examples which illustrate this observation. This report also contains 
an example of congenital hernia, accompanied with a peculiar malforma- 
tion. A German lad, set. 18, was admitted to Bellevue Hospital, in 
whom neither of the testes had ever descended, but from the time lie 
was three years old an oblong swelling liad been ol)served in the usual 
situation of the right inguinal canal. Three days before admission, the 
swelhng had suddenly increased in size, and the signs of a strangulated 
hernia were innnediately presented. Repeated attempts were made to 
accomplish reduction, and on the fourth day he was brought into one 
of my wards, exceedingly prostrated, and in a condition to warrant very 
little hope that an operation would save his life. I operated, however, 
at once, and on exposing and opening the sac, it was found that there 
existed a remarkable malformation, which was, no doubt, congenital. 
The external abdominal ring was two and a half inches in its longest 
diameter, while the internal ring was removed several inches upwards 
and outwards. The intermediate space was very wide, and was occupied 
by the testicle and a coil of intestine. The stricture was found at the 
internal ring, which, owing to the great depth of the canal, it was ex- 
ceedingly difficult to reach. It was, however, divided, and the patient 
made a rapid recovery. 

It is quite probable that the above case belongs to the class described 
as " prolongations of the vaginal process within the abdominal walls ; " 
also as " intra-parietal," " intermuscular," or " interstitial," in which 
examples the peritoneal process has been found extending laterally in 
almost every direction, generally beneath, but at other times interme- 
diate or anterior to the muscular and tendinous walls of the abdomen. 

Encysted Hernia of the Tunica Vaginalis. 

If, in consequence of the closure of the peritoneal process opposite 
the external abdominal ring, or at any point of ^.^ 
its middle coui-se, the abdominal viscera cannot 
descend through the whole course of the canal, 
they may be diverted and form a lateral pouch 
or diverticulum, and they may then continue 
their descent into the scrotum outside of the 
tunica vaginalis propria funiculi. The hernial 
sac thns situated presents no features by which 
it can be distinguished from the ordinary con- 
genital or acquired hernia: it is nevertheless 
important to undei-stand that, such an anatomi- 
cal arrano-ement may exist, and that, in case of Encysted Hernia of the Tunica 

V , ^ . „ ' . . T Vaginalis. 

an operation, the cavity of the tunica vagmahs 

' Ga.te.9 llliixt rating Strnnfjnlated Abdominal Hernin. etc., etc., in all Seventy-three 
Examples, with Practical Remarks, by Frank H. Hamilton. 
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would probably be first exposed, and that the tme hernial sac would 
be found lying outside of it, and in most cases posterior. No rules cau 
be given as to the manner in which the stricture must be divided since 
the point at which the stricture may occur is not uniform. 



Congenital Inguinal Hernia in the Female. 



A peritoneal process accompanies the round ligament in the female 
which is precisely analogous to the peritoneal process accompanying 
the cord in the male. This process is known among anatomists as the 
"canal of Nuck." It is generally obliterated in the adult, but occasion- 
ally remains open during life. Through this canal a congenital inguinal 
hernia may occur in the female. Indeed it seems quite probable that 
a large proportion of the inguinal hernise occurring in the female take 
this course. They may contain intestine, omentum, the Fallopian tube, 
or an ovary. I have myself seen one example of (iongenital ovarian 
inguinal hernia." These hernise are not usually large, but they occasion- 
ally descend into the labium, or as low as the fourchette, aud in rare 
examples very much lower. When the hernia occupies the labium it is 
liable to be confounded with a pudendal hernia, but the direction which 
it takes on retiring will determine its character in this regard. It has 
sometimes, also, been mistaken for an encysted tumor of the labium. 

Assisted by my friend, Dr. Terry, of this city, I have collected twelve 
examples of ovarian hernia occurring in this region,' most of which 
were operated upon before a satisfactory diagnosis was made. In my 
own case the hernia was caused by the fall of a heavy weight upon the 
belly M^hen the patient was an infant, the ovary appearing soon after 
at the external ring as a small movable tumor of the size and form of a 
large bean. This tumor never disappeared, but sometimes, when play- 
ing, another and distinct swelling would present itself beside the first, 
which could be easily made to retire within the cavity of the abdomen. 
This was probably intestinal. She began to menstruate when thirteen 
years old, and from this period the original tumor became painful and 
swollen at each menstruation, until finally it suppurated and was opened. 
Five years later the tumor had re-formed, and I opened it again, from 
which time my knowledge of this interesting case ceases. 

Mr. Pott removed both ovaries by ligatures, in a woman twenty-three 
years of age, evidently from misapprehension of the nature of the tumors, 
with the result that she became more muscular, menstruation ceased^ 
and her breasts disappeared. 

Dr. J. C. Nott, of this city, met with an ovarian hernia at the inguinal 
rmg in a lady sixty years of age, which, being strangulated, he was able 
finally to reduce by taxis. The diagnosis M^as much aided in this case 



' Bellevue Hosp. Reports, 1870, p. 159. 
= Ibid., p. 159. 
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by the traction upon the tumor made by pressing the finger against the 
pubic side of the ueck of the uterus. 

Treatment. — An attempt should first be made to reduce the hernia 
by taxis, and in the event of its failure an operation should be made for 
the release of the stricture, as in other forms of indirect inguinal hemia. 

In case the sac is found to contain the ovary, and, as has usually hap- 
pened, it should prove to be adherent, it might be proper to release 
its attachments by the aid of the knife, or the finger, and return it into 
the cavity of the belly. This was done successfully by Is eboux, Mulert, 
and Krieger. Deneux cut away the ovary, and the patient was well in 
twenty-nine days. Berard found both the Fallopian tube and the ovary 
in a sac which he had supposed to be a serous cyst. Having opened it, 
suppuration ensued, and his patient died. 

Non-congenital Oblique Inguinal Hernia in the Male. 

Oblique inguinal liernia occurs in most cases slowly, presenting 
itself at first as a small oval or oblong tumor opposite the internal ring. 
When it has descended no farther than this point it is called " bubono- 
cele," "internal," or "incomplete." If strangulation takes place at this 
stage of its progress, it gives rise to that variety known as " concealed " 
strangulated inguinal hernia. 

Eventually the hernia reaches the external abdominal ring, and, 
emerging wholly from the cavity of the belly, descends over the pubes 
into the scrotum, where it receives the additional name of " scrotal " 
hernia or "oscheocele." 

Anatomical Relations. — At birth the internal ring — an aperture 
formed in the fascia transversalis — lies nearly opposite the external, so 
that the congenital hernia of infancy passes almost directly from behind 
forwards through a very short canal. Technically it is an oblique or indi- 
rect hernia, inasmuch as it has traversed the inguinal canal ; but in fact 
it is as straight and direct as the so-called " direct " hernia of adult life. 
Tlie internal epigastric artery lies between the transversalis fascia and the 
peritonseum; and as it courses upward fi-om its origin in the external iliac 
artery to the outer margin of the rectus, it lies almost in contact with the 
inner and lower margin of the internal ring, and, at this period of life, 
directly above the femoral. During the growth of the body the pubes, in- 
to which the columns of the external ring are inserted, does not change its 
position, consequently this ring retains the same anatomical relations as at 
birth ; but the ala3 of the pelvis expand, and carry with them upwards and 
outwards the abdominal muscles, the fascia transversalis, the internal ring, 
and its accompanying artery. In adult life, therefore, the internal ring is 
no longer opposite the external, but removed about one inch and a half 
upwards and outwards, or to a point about midway between the spine of 
the pubes and the anterior superior spinous process of the ilium, and 
about half an inch above Foupart's ligament. It will be observed that 
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the relation of tlie internal epigastric arterj^ to the internal ring remaing 
the same as at birth; it still lies close to its inner margin, and as the inter- 
nal ring constitutes the entrance or "mouth" of the oblique inguinal 
hernia, the artery is constantly upon the inner side of the hernia. It is 
equally so in the congenital and in the acquired hernia, for the reason 
that both traverse the inguinal canal. In very rare and exceptional casea 
the internal epigastric has arisen from the obturator, when, in oi'der to 
reach its destination, it has crossed the internal ring near its upper bor- 
der. 

The peritoneal sac, thrust forwards by the pressure of the viscera, enters 
the internal ring in front of the cord, and in its course becomes invest- 
ed with the various structures which oppose its progress ; namely, the 
"fascia propria," or "internal spermatic fascia," composed of the fascia 
transversalis and the loose areolar tissue interposed between the fascia 
transversalis and the peritonaeum — to which latter subperitoneal tissue 
Velpeau restricted the term "fascia propria ; " the "fascia cremasterica," 
composed of the widely separated but often hypertrophied fibres of the 
cremasteric muscle and the intermuscular connective tissue ; the "inter- 
columnar fascia," known also among anatomists as the "external 
spermatic fascia," formed of that delicate sheet of connective tissue 
which unites the tendinous margins of the external ring, in connection 
with a few straggling intercolumnar tendinous fibres ; the " fascia snper- 
ficialis," which is sometimes divisible into several layers ; and, finally, 
the integument. 

The internal nng becomes in time firm and almost tendinous in its 
structure, and constitutes, in the large majority of cases, the seat of 
stricture. The external ring, also, loses eventually its triangular form, 
and is oval or rounded, and quite unyielding, but it is usually larger 
than the internal ring, and is therefore less often the impediment to re- 
duction. In exceptional cases the stricture occurs at some intermedi- 
ate point ; or the whole length of the inguinal canal may have suffered 
constriction. 

Through the whole course of the canal the hernia lies in front of the 
cord. Exceptions have, however, been met with, in which the hernia 
has separated the components of the cord, portions of it being found in 
front. In most cases the hernia descends no lower than the top of the 
testicle, and the latter organ can be felt and seen lying below and rather 
behind the hernia ; in other cases the hernia reaches the base of the 
scrotum, and the situation of the testicle can only be determined by a 
careful digital examination. 

Diagnosis.— In most cases it is not difficult to decide that a patient 
has an inguinal hernia ; but it is often impossible to say whether it is di- 
rect or indirect, congenital or non-congenital. For example, the canal, 
in the case of an old indirect inguinal hernia, loses generally its oblique 
direction, the internal ring having undergone a displacement, or an 
elongation in a direction toward the median line, so that the two rings 
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Oblique and Direct Injjuinal Hcmise. Both encloaed 
in hernial sacs. 



are now again, as in infancy, nearly opposite to each other. It is a hernia 
technically " oblique," but which has become actually nearly straight. 
Ill such a case it is only possible to establish the dilt'erential diagnosis be- 
tween the direct and oblique hernia by a reference to its early history. 
If it can be ascertained that it appeared first in the usual situation of the 
internal ring, the diagnosis is complete, but if no information can be 
obtained upon this point, diagno- 
sis is impossible. Nor can we in 
all cases determine whether the 
liernia belongs to the class termed 
congenital. If it is known to have 
existed early in life ; if the testicle 
has only partially or recently de- 
scended, or if it is still wholly 
concealed within the cavity of the 
hell}' ; if the hernia has taken 
place suddenly, when the viscera 
were under no very extraordinary 
pressure, it may be suspected to 
he congenital. 

While the hernia remains in the 
inguinal canal, constituting a bu- 

honocele, it may be mistaken for a testicle not descended ; but the pecu- 
liar pain caused by pressure upon the latter is sufficiently diagnostic. I 
have seen at Bellevue Hospital a case of inflammation of the caecum — 
typhlitis — in relation to which a question arose as to whether it was 
not a strangulated bubonocele. The constipation, a condition which usu- 
ally accompanies typhlitis, increased the embarrassment ; but the tumor 
was too broad, and the symptoms were too mild to warrant a supposition 
that it was a strangulated hernia, and the result confirmed this conviction. 
It is possible also to confound irijlammation of the appendix vermifor- 
mis with bubonocele ; but neither the caecum nor the appendix are in 
the precise position of the internal ring ; both being situated a little 
higher and somewhat nearer the spine of the ilium. 

Occasionally, an abscess which has originated from the lumbar 
or iliac region passes through some portion of the inguinal canal ; 
or an absorbent gland may become swollen and suppurate ; an en- 
cysted tumor is very rarely found within the canal ; still more rarely a 
iia3inatocele ; finally, fatty and other tumors are occasionally seen to 
originate here. From all these the differential diagnosis is in most 
cases easy. 

When the hernia has esca])ed from the external ring it may be con- 
founded with hjdi'ocele of the cord. I ha\'e lately seen a case in which 
the difficulty of diagnosis M^as increased by the fact that the patient had 
heen subject to a hernia for many years, which he was accustomed to 
reduce himself, but no one had entertained a suspicion that he had a 
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hydrocele. When he consulted me, a hydrocele, which was as large as 
a hen's egg, occupied the situation of the external ring. This had been 
pronounced an irreducible hernia. I tapped the tumor and evacuated 
the serum, and a few weeks later made a radical operation for its cure ; 
and as yet the hernia has not again appeared. 

Varicocele is sometimes mistaken for scrotal hernia ; from which, 
however, it may be distinguished by the peculiar feel, and especially 
by Sir Astley Cooper's " posture test." The patient lying upon his 
back, the enlargement, whether hernia or varicocele, may be made to 
nearly or quite disappear. If now a finger is thrust into the ring, and 
the patient made to stand erect, a varicocele will soon return, but a her- 
nia cannot. From a hydrocele of the tunica vaginalis a scrotal hernia 
will be distinguished by the more tense and elastic feel of the hydrocele ; 
by the fact that the latter is usually pyriform in shape, with its largest 
extrehiity directed downwards ; it cannot be made to retire ; and, 
if its history is obtained, it will be ascertained that the enlargement 
commenced below, while in hernia it invariably commences from above. 
Hydrocele of the scrotum and hydrocele of the cord may coexist 
Math hernia. 

Treatment. — Reducible indirect inguinal hernise are, in most cases, 
easily retained in place by trusses whose pads are elliptical in form, 
and which are made to cover a large portion of the inguinal canal. (See 
general remarks on treatment of reducible hernia.) In order to make 
taxis when this hernia is strangulated, the patient must be laid upon 
his back, with the thighs flexed upon the abdomen and adducted. The 
direction of the taxis should be at first backwards, and, subsequently, up- 
wards, outwards, and backwards ; and the surgeon must take care to fol- 
low the hernia until it has entirely disappeared beyond the internal ring. 

In this, as in all other forms of inguinal hernia, advantage may often 
be derived from " posture," as described when speaking of infantile 
congenital hernia, namely, by elevation of the lower portion of the 
trunk, so as to cause the hernia to be withdrawn by the weight and 
traction of the abdominal viscera ; but instead of lifting the adult pa- 
tient by the feet, as recommended in the case of children, it is my prac- 
tice to place the lower foot-posts of the bedstead upon a table, which 
leaves the patient upon an inclined plane, with the head directed down- 
wards. The effect of this posture may be increased also, somewhat, by 
pressing the abdominal viscera towards the chest. In the Bellevue Hos- 
pital Reports already referred to I have recorded three examples (Cases 
43, 44, and 48) reduced by this method after ordinary taxis had failed ; 
and I have, since the publication of these reports, met with two more in 
the same hospital. 

It is needless to say that chloroform and opium have the same value 
in these cases as in other examples of strangulated hernise, for a full 
consideration of which the reader is referred to the " general remarks 
■jn the treatment of hernia." 
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Operation for Strangulated Indirect Inguinal Hernia. — Inasmuch 
as this form of hernia is the most frequent, and, therefore, in some sense 
typical, I shall describe the various steps of the operation more in de- 
tail than in any other of the several forms. Indeed, it has seemed 
most convenient in this connection to supplement the " general remarks 
by a special application to the variety now under consideration. How 
far the following observations are applicable to other varieties of her^ 
nia, the reader will readily comprehend. 

The patient, placed under the influence of an anaesthetic, — the parts 
having been shaven and the bladder emptied, — is laid upon his back, 
with the thighs a little abducted and rotated outwards. An incision is 
then made from a point a little above the upper margin of the external 
ring to near the bottom of the sac, unless the length of the sac exceeds 
four or five inches, dividing successively the integument, superficial 
fascia, intercolumnar fascia, fascia cremasterica, and fascia propria. 
The knife may at first be applied somewhat boldly ; and it is probable 
that tlie incision of the superficial fascia will expose the superficial epi- 
gastric artery, which must be cut and tied. The dissection beyond this 
point should be conducted with more care, since there exists the great- 
est diversity among different persons in regard to the thickness of the 
hernial coverings. In certain emaciated patients we come almost at 
once upon the sac ; while in others the inflammatory effusions, added, 
perhaps, to an unusual quantity of adipose and other tissues, cause the 
sac to recede to a great depth. Surgeons sometimes pick their way 
by the aid of forceps, or by thrusting a grooved director under each 
successive layer ; and no doubt they thus avoid the danger of an un- 
timely or reckless incision of the sac ; but this method is slow and te- 
dious, and I have always preferred to use a sharp knife, making long, 
clean incisions, keeping the surface of the wound free of blood, and ob- 
serving attentively each structure as it has been brought into view. It 
is true that we cannot always recognize the several fasciae as they are 
exposed, and assign to them their appropriate names, for the reason that 
the fascijE, as seen in the cadaver, bear very little resemblance to the 
same fasciae as seen in the case of a hernia and during life ; they are, 
in the latter case, attenuated, hypertrophied, or changed in color ; 
they may be swollen and massed by inflammatory infiltrations ; or by 
long pressure they may be compressed into a single sheet of exceeding 
tenuity. Sometimes also, in old hernise, instead of the fourorsix classi- 
cal coverings, there may be fifteen or twenty. In one case of old epi- 
plocele I demonstrated fourteen fasciae, and could have made several 
more, had I not been admonished by my patient that he wished me to 
finish my operation, and not to make a " dissection." Too much im- 
portance has been given to these fasciae by anatomists ; and it would 
be quite as well for the patient if the surgeon were to dismiss them 
wholly from his mind, and only take care that the several steps of the 
operation were conducted with prudence and caution. 
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The sac is the anatomical point for which the operator sliuiild es- 
pecially aim, and the appearance of which he ought fully to under- 
stand, since it presents, in nearly all cases, a great uuiforniity jt 
this respect. Vessels having an arborescent form are seen spread over 
its surface ; it is of a bluish color, slightly translucent, and if 
the hernia is tense, the fascia propria, when cut, gapes and exposes the 
sac plainly to view. In these regards it is unlike all the other coverings 
and, when once seen in an operation, it can always afterwards be easih 
recognized. 

The sac being fairly exposed, a small fold may be raised at its most 
depending point, and an opening made, large enough to introduce a 
director, and upon this the incision may be enlarged. The advautao-e 
of entering the sac near its base is, that it generally contains a little 
serum at this point, which protects the intestine from the knife- 
while, at a higher point, the contained viscera are often in contact with 
the sac, and not very nnfrequently adherent. Serum is present in 
nearly all cases of enterocele, and occasionally in cases of epiplocele. 
Not nnfrequently it gives out a fsecal odor ; and when the strangulation 
is more intense, it is colored with blood corpuscles. 

The intestine will be recognized by its form and color. It is usually 
of a dark red or brick-dust color, sometimes purple, and it is convo- 
luted or folded somewhat upon itself. If the sac contains both 
omentum and intestine, the omentum will be in front ; and in all cases 
where omentum is found, a search should be instituted to ascertain 
whether there is not a small knuckle of intestine behind. After a 
careful inspection of the contents of the sac, and having decided that 
it will be proper to reduce the viscera, it may be expedient to attempt 
the reduction first, without dividing the stricture. I have reported two 
cases in which this has been eifected, when the sac was opened, by the 
application of very slight pressure. (Cases 32 and 40 of Bellevue Hosp. 
Keports, 1870.) ^ 

With the finger, or with a large probe, the surgeon now ascertains 
the point of stricture. If it is at the external ring, the incision should 
be directed upwards and outwards, dividing the transverse fibrous 
bands of the intercolumnar fascia. If the stricture is at the internal 
ring, a narrow probe-pointed bistoury, having a cutting edge of onlv 
about one inch in length, must be carried flat-wise along the finger until 
the stricture is entered, when its edge must be turned directly upwards, 
and the stricture divided by pressure, rather than by the usual sawing 
motion. ^ 

] t is proper to ascertain, if possible, before operating, whether we 
have to deal with a direct or an indirect inguinal hernia ; but the difficulty 
of diagnosis is so great in many cases, that the only safe rule is that first 
given by Sir Astley Cooper, and since followed by nearly all surgeons, 
namely, to cut upwards. It is not true, however, that by this method 
all danger of wounding the internal epigastric is avoided, since 
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wl.enever the epigastric arises from the obturator, as happens in a 
sir all proportion of cases, it will be found crossing the mouth of the 
sat; above. Whenever, also, an old oblique inguinal hernia has become 
straight, in the manner already described, the artery will be looped or 
folded inwards, and it will be found on three sides of the ring, namely, 
on the inside, below, and above. It is to provide against either of the 
above cases that I recommend cutting the stricture by pressure rather 
than by sawing. We may also avoid wounding the -artery if we dull 
the edge of the knife a little, by drawing it lightly across the 
comer of a brick, thus rendering it slightly serrated ; when, by a 
sawing motion, the stricture will yield, but the artery, if touched, will 
not be wounded. 

The stricture is in a few cases found near the middle of the canal, 
forming a kind of " hour-glass contraction ; " or it may occupy the 
entire length of the canal. The incision in these cases is to be made 
in the same direction as if the stricture were at the internal rino-. 

We have supposed the surgeon to have decided, before dividing the 
stricture, upon the propriety of reduction ; but it will be necessary now 
to inquire what are those conditions which forbid the return of the 
viscera into the cavity of the belly, and how we should treat those 
cases in which the i-eduction would be unsafe. 

In case it is intestine with which we have to deal, it may be found 
adherent. If these adhesions are recent, it will be proper to separate 
them by the employment of moderate force, tearing the intestine 
gently from the sac with the finger. If, also, they are ancient, and 
consist only of a few long, tough bands, they may be separated by the 
scissors ; but if they are firm, close, and extensive, there is no alterna- 
tive but to relieve the stricture, and leave the intestine where it is 
found. Such cases, however, are not very often met with. It is 
much more common to find slight adhesions at the point of stricture, 
or along the neck of the sac, which are, in most cases, overcome by 
the tii-st attempt to explore the rings ; or which, while they cannot be 
broken away, do not prevent the reduction of the intestine. 

A dark red or purple color does not imply that the intestine is dead, 
or liable to die, but that it is inflamed and congested ; but if it is 
of an ashen color, or brownish yellow ; if it has a leathery feel • 
if it crepitates on handling ; if the color does not return after 
pressure, — under either of these circumstances it will be most pru- 
dent, having relieved the stricture, to leave the intestine in the sac ; 
or at least, having returned it, to permit the wound to remain for some 
time entirely open. 

Before returning the intestine it should be drawn a little out, in 
order to expose the point of stricture, when, occasionally, a perforating 
ulcer is found ; and in such a case reduction would, in all probability, 
prove fatal. 

It is remarkable how many recover in whom an artificial anus is 
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formed by ulceration or sloughing of the intestine after strangulation, 
particularly when the opening takes place at the most projecting point 
of the knuckle. When the lesion is at the point of stricture death is 
more likely to occur, and the final cure of the artificial anus, if tlie 
patient recovers, is much more difficult ; but I have seen several recover 
completely and without surgical interference when the opening was 
outside of the neck, and, indeed, I think more of these patients have 
recovered than have died. 

When the sac is occupied by omentum, adhesions may be broken up with 
much less danger. I have never found omentum in a gangrenous con- 
dition ; but it is often slightly ulcerated and still more often hypertro- 
phied, and when it is either ulcerated or hypertrophied it should be 
excised. Three cases in which I cut away ulcerated or enlarged omen- 
tum recovered ; one in which I first ligated the omentum, and then ex- 
cised, in pursuance of the advice given by some operators, died; and most 
or all of the cases in which 1 have returned the omentum, when not in a 
normal condition, have died also. Care must be taken that there is no 
intestine behind the omentum, or involved in its folds, lest it should be 
wounded ; and the excision should be made with a knife, cutting close to 
the ring. Usually some adhesions exist which prevent its withdrawal 
from the ring after excision ; but the remnant of the omentum has 
never served as a plug, preventing the future descent of the hernia, as 
Sir Astley Cooper suggested it might. In no case have the vessels of 
tlie omentum bled sufficiently to require the ligature, but other surgeons 
have reported cases of fatal internal haemorrhage after excision. I 
caimot persuade myself that it would ever be advisable to leave the 
whole mass of omentum protruding, notwithstanding the success which 
Mr. Holmes says has attended this practice in St. George's Hospital, 
where, of eleven cases thus treated, " many recovered ; " but the ligature 
seems to have been even more successful at this hospital than the plan 
just referred to, since of twenty cases only " a few died." Neither plan 
commends itself to my judgment; and I cannot but entertain a suspicion 
that there is some error in the statements as to the results. 

If both omentum and intestine have descended, the intestine should 
be reduced first. The reduction of the intestine, even after the com- 
plete release of the stricture, is often the most difficult part of the 
operation ; and it is probable that the rough handling to which it is 
often subjected, in the vain attempts to push it in, is among the most 
frequent causes of a fatal result. The anaesthesia ought now to be com- 
plete ; and the surgeon should seize gently between his thumb and fore- 
finger that portion of the intestine which seems to have descended first, 
and as close to the ring as possible ; then pressing with one finger of the 
opposite hand against the opposite limb of the gut, near the ring also, he 
should glide his finger in and out alternately until the major portion of 
the gut is reduced, when, perhaps, the remainder may be made to retire 
l)y steady pressure upon the protruding mass. Sometimes the reduction 
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vnll be facilitated by seizing the sac and drawing it downwards wliilo 
the intestine is pushed upwards. 

Finally, a thorough exploration with the finger must be made as far 
as the internal ring, to render it certain that the reduction is complete. 

Reduction being accomplished, the wound should be closed by sutures, 
a compress spread with simple cerate, and a bandage. Adhesive straps 
are not usually of much service in this region ; and I prefer that the 
edges of the wound, especially at its most depending part, should gape a 
little, or at least that it shall not be hermetically sealed, since under these 
latter circumstances pus is apt to make its w^ay back and sometimes 
lead to fatal results. 

The patient must be kept rigorously confined upon his back in bed 
for several days. He must not be permitted to rise even to pass water 
or relieve his bowels ; and the wound must be dressed and cleaned daily. 
Opium, in doses of one-half or one-quarter of a grain, may be given two 
or three times in the twenty-four hours, provided pain, restlessness, or 
diarrhoea seems to require it. It is seldom necessary or proper to dis- 
turb the bowels with cathartics, since in most cases evacuations occur 
spontaneously soon after the strangulation is relieved ; and not unfre- 
quently it is followed by a copious and exhausting diarrhoea. In con- 
sequence of the use of anaesthetics we now observe, occasionally, that the 
vomiting does not cease when the strangulation is relieved. This did 
not happen before the introduction of anaesthetics ; and we used to 
regard the continuance of nausea as a sign that the viscera had been only 
imperfectly reduced, or that the case was about to terminate fatally. 
The patient and attendants must be warned that, if vomiting takes place, 
the wound shall be well supported by the hand, lest the hernia should 
be again thrust out. 

Herniotomy hy Release of the Stricture outside of the Sac. — 
I have reserved the consideration of this mode of operation to this 
moment, for the reason that it is my opinion that, if practised at all, it 
should be reserved for exceptional cases. The difficulty, if not impossi- 
bility, of verifying the actual condition of the strangulated viscera, and 
of deciding upon the propriety of returning them, until the sac is laid' 
open, together with the well-recognized fact that in very many cases 
the seat of stricture is in the sac itself, must compel us to accept of 
this method with hesitancy and caution. Nevertheless, if one could 
make sure that the viscera were neither adherent, ulcerated or sloughing, 
and that the stricture was wholly external to the sac, the chances of 
recovery must be increased by not wounding the peritonaeum. How 
this assurance can be obtained I am not able to state. The more recent 
and the less intense the strangulation, the greater would be the proba- 
bility that the conditions were appropriate for external division ; and 
this is perhaps all that can be said. It might seem proper in these 
cases to expose the external ring and divide its tendinous fibres, and 
then wait a moment to observe whether the hernia would not retire 
47 
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spontaneously, or by the application of moderate pressure ; and in this 
way I have once succeeded. Or in case of the failure of this experi- 
ment, the internal ring might be reached carefully and divided in the 
same manner, to be followed likewise by the application of moderate 
pressure ; but in no case would it seem to me proper to attempt, by any 
considerable amount of force, a reduction of the viscera with the sac 
unopened. 

Direct Inguinal Hernia. 

This variety of hernia escapes from the cavity of the belly by a route 
both short and direct. The peritoneal sac, with its contained viscera, 
pressing forwards where the outer margin of the rectus is attached to 
the crest of the pubes, divides, or thrusts before itself the fibres of the 
conjoined tendons of the internal oblique and transversalis, enters the 
inguinal canal just as it is about to terminate below, and at once emerges 
from the external abdominal ring. In exceptional cases the hernia enters 
the inguinal canal near its middle, and the conjoined tendons are then 
pushed aside toward the pubes. It may now descend in the male into 
the scrotum, or, in the female, into the labia. 

When the hernia does not carry before itself portions of the conjoined 
tendon, the coverings are the same as in indirect inguinal hernia. 
When it does — and this constitutes the most frequent variety of direct 
hernia — the fibres of this tendon are substituted for the fascia cre- 
masterica. 

The internal epigastric artery is in all cases upon the outside of the 
mouth of the sac, and the cord, at the point where the hernia traverses 
the inguinal canal, is also to the outer side. The artery holds the same 
relation to the internal ring in the female as in the male ; and in the 
female the round ligament holds the same relation to the hernia as the 
cord in the male. These hernise are never congenital, and only form 
suddenly, when they are the result of violence. 

In both the male and female the hernia sometimes does not traverse 
any portion of the inguinal canal, but escapes through an opening formed 
in the tendinous fibres of the external oblique muscle. 

Treatment. — Neither in the general management of these hernise, 
nor in the operation in case of strangulation, is there anything deserv- 
ing especial mention which has not already been said in the general re- 
marks on hernia, or in connection with the treatment of indirect ingui- 
nal hernia. The stricture may be at the internal or external ring, or at 
some point intermediate ; and, in case it becomes necessary to divide 
the stricture, it will be remembered that the rule, that the knife should 
cut directly upwards, is always the safest, since it is possible that there 
may be an error in the diagnosis. 
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Femoral Hernia. Syn., Crural Hernia; Merocele. 

Anatomy of Femoral Hernia. — A femoral hernia makes its escape 
from the cavity of the abdomen underneath Ponpart's ligament, and to the 
inner side of the femoral vein, enters the femoral canal at the fe- 
moral ring and emerges at the saphenous opening. The femoral ring 
and canal is larger in the adult female than in the male, and this 
is probably the principal reason why femoral hernias are so much more 
freqxient in women than in men. 

The " femoral ring," ' called also the " internal femoral ring," is 
bounded anteriorly by Ponpart's ligament, posteriorly by the pubes, 
internally by the free concave margin of Gimbeniat's ligament, and 
externally by the femoral vein. The common sheath of the femoral ar- 
tery and vein embraces these vessels very closely in the lower and mid- 
dle portions of the thigh, but about one inch below the saphenous open- 
ing its attachment becomes less firm, and the inner or pubic wall of the 
sheath gradually diverges from the veins until it touches the free con- 
cave margin of Gimbeniat's ligament, and, entering the femoral ring, be- 
comes continuous in front with the fascia transversalis, and posteriorly 
with the fascia iliaca. This arrangement of the " femoral sheath " gives 
rise to a funnel-shaped canal, situated between the iimer wall of the 
sheath on the one hand and the femoral vein on the other, the moiith 
of which opens into the abdominal cavity at the femoral ring, and 
whose opposite extremity is at or near the lower margin of the saphe- 
nous opening. Into this inf undibuliform process the femoral hernia 
descends, and it constitutes, properly speaking, the " femoral cajial." The 
mouth of the femoral canal is not, however, absolutely patulous, but it 
is occupied by loose areolar tissue, a few lymphatic vessels, and some- 
times a small quantity of adipose tissue, constituting what is known 
among anatomists as the " septum crurale," and, when presented in 
front of a hernia as a condensed fibrous sheath, is called the " fascia cru- 
ralis." It is customary to describe the femoral canal by those boun- 
daries which he outside of the femoral sheath ; and in order that our 
description may be complete and intelligible, it will be necessary to 
mention these additional limitations. The femoral canal is, in this view, 
bounded superiorly by the femoral ring ; inferiorly by the upper edge 
of the saphenous opening ; in front by Poupart's ligament and the falci- 
form process of the fascia lata ; behind, by the body of the pubes and 
the pubic portion of the fascia lata ; externally by the femoral vein, and 
internally by Gimbeniat's ligament. 

The saphenous opening, by some named the " external femoral ring," 
18 immediately covered by the deep layer of the superficial fascia, whose 

' Wherever the word " crural" has heretofore been employed by other writers I have 
substituted "femoral," for the sake of avoiding the confusion which might arise from 
'be use of the two terms. 
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attachment to the lower margin of the opening is close and firm, while 
above it is relatively loose. 

Fig. 370. 




Snperflcial direction of the anatomy concerned in Femoral Hernia. Gray. 



It will now be easy to determine the natural course of a femoral 
hernia, and the nature and number of investments it must receive in 
its progress toward the surface. Entering the femoral ring, it will re- 
ceive, first, the subserous tissue which here as elsewhere invests or under- 
lies the peritonaeum ; second, the areolar tissue, etc., which closes the 
mouth of the femoral canal and sheath ; third, the anterior wall of the 
femoral sheath. It is necessary here to explain, that by M. Velpean the 
subserous tissue is named, both in its connection with inguinal and fe- 
moral hernise, the " fascia propria;" by Sir Astley Cooper this tenn 
seems to have been applied to the union and condensation of the sub- 
serous tissue, the fascia cruralis, and the femoral sheath ; while by other 
writers the same term is applied to the conjunction of the femoral 
sheath to the "cribriform fascia," or the deep layer of the fascia 
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guperficialis. For myself I would prefer to consider the whole as con- 
Btituting a single fascia, to be called the fascia propria, since they are 
often thus consolidated and form together but one inseparable covering 
of exceeding tenuity; but I desire only to relieve this subject of the 
obscurity with which surgeons and anatomists have invested it. For this 
purpose it will be sufficient to adhere to the nomenclature of Sir Astley 
Ooper, and following, therefore, the course of the hernia, we shall reach 
the "fascia cribriformis," as the fourth in the order of the natural ana- 
tomical tissues, but as the second in the order of the true hernial patho- 
logy. Hitherto the course of the hernia has been downwards, with a 
slight inclination forwards and inwards ; from this point its direction is 
suddenly changed, as it seeks to escape directly forwards through the 
saphenous opening ; and owing to the firm attachment of the superficial 
fascia to the lower margin of this aperture, the hernia, having passed 
the saphenous opening, is driven upwards toward Poupart's ligament, 
across the inferior margin of the iliac portion of the fascia lata, called 
the falciform process. 

The internal epigastric artery is situated to the outer side of the mouth 
of the hernia. In very rare instances the artery has been found upon 
the inner side ; and still more frequently, the obturator having arisen 
from the epigastric, has crossed the upper boundary of the mouth of 
the sac, and coursed downwards upon the inner or pubic side toward the 
obturator foramen. At the saphenous opening the superficial epigastric, 
the circumflex ihac, and the superficial external pudic arteries lie, 
usually, below and outside of the line of incision, as does also the 
saphenous vein. 

These hernise are never congenital — that is to say, they are never due 
to congenital malformations, like the congenital hernijB of the inguinal 
region. They are of rare occurrence in early life, and, as has already 
been explained, they are much more common in women than in men. 
It is proper to mention, also, that the hernia does not always pursue 
the precise course which has been described. In a few cases it has 
been found behind the femoral vessels, or it has escaped through an 
aperture in Gimbernat's ligament. After reaching the cribriform fascia 
it may form itself into lobes by emerging at several points between 
the fasciculi of which the fascia is composed ; or, having escaped from 
the saphenous opening, it may descend upon the front of the thigh. 

Contents of Femoral Herniae.— Femoral hernijB generally contain 
only intestine, yet it is not very uncommon to find the sac containing both 
intestine and omentum. Dr. Willard Parker, of this city, has reported a 
case in which the sac contained intestine, the' ovary, and the fimbriated 
extremity of the Fallopian tube.' Examples are also recorded in 
which it contained the bladder, the uterus, the testicle, etc." 



' Parker, Wew York Medical Times, 1855, p. 109. 

' Velpeau'a Anat. Amer. Ed., by Wood & Sons, 1830, vol. 2, p. 322. 
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Diagnosis. — A femoral hernia is liable to be confounded with an 
inguinal hernia, swelling of an absorbent gland, lumbar abscess, varix 
and with fatty or other tumors. 

From an inguinal hernia it may be distinguished sometimes 
by its history. It is not usually so large as an inguinal hernia; but 
in Ward 16, at Bellevue Hospital, there was, in the year 1869, a femoral 
hernia in a man, of the size of a child's head. If the tumor has ascended 
above Puupart's ligament, this ligament can still be felt by careful digital 
examination, situated above the tumor ; it lies outside of the spine of the 
pubes, while an inguinal hernia is to the inner side ; inguinal herniae 
descend into the scrotum or labia, but femoral do not ; if it is femoral, 
and in a male, the finger can be introduced into the unoccupied ingui- 
nal ring. 

It is more difficult to distinguish this hernia from an enlarged ab- 
sorbent gland ; and here is where surgeons have most often fallen into er- 
ror. In the paper on Hernia contained in the Bellevue Hospital Reports 
for 1 870, already referred to, we have mentioned a case in which, being 
unable to make a positive diagnosis during several days, the delay iu 
operating was the probable cause of death. Sir Astley Cooper men- 
tions two fatal errors of this kind in his work on Hernia. Four cases 
are reported by Anderson in his treatise on the same subject, and 
many others have come to the knowledge of myself and of other sur- 
geons. Indeed, nothing is more common than to be called in consulta- 
tion when tumors in the groin have been under treatment for several 
days, which prove to be femoral herniae, but which were supposed to be 
only adenoceles. 

Treatment. — The treatment of a femoral hernia by trusses has been 
considered in the section devoted to general remarks. No one has ever 
attempted, so far as we are informed, to make the " radical operation" 
upon a femoral hernia. In making taxis, if the hernia has only par- 
tially escaped from the saphenous opening, its direction must be fii"st 
backwards, and then, upwards. If it has become reflected over the mar- 
gin of the falciform ligament, the direction of the taxis must be first 
downwards, then backwards, and finally upwards. 

It has been generally stated that the posture of the limb may obstruct 
or facilitate the reduction. This is true under certain conditions— 
namely, when the seat of stricture is at the saphenous opening, and is 
caused by the falciform ligament of the fascia lata. Flexing, adduct- 
ing, and rotating the thigh inwards has a remarkable effect in relaxing 
this opening, and in increasing the capacity of the lower portion of the 
femoral canal ; but when the stricture is at the femoral ring, the posi- 
tion of the limb neither diminishes nor increases the constriction We 
believe it was Anderson who first suggested that the explanation of 
this fact was to be found in the circumstance that Gimbernat's ligament 
is in a great degree independent of Poupart's ligament, and of the fascia 
lata, in consequence of certain tendinous fibres which arise from the 
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anterior inferior spinous process of the ilium, coursing along the inferior 
margin of Poupart's ligament, forming with the latter only a feeble at- 
tachment — and which go at length to constitute the free concave border 
of the ligament called Gimbernat's. Other anatomists describe an "in- 
ferior crural " arch, but which they do not trace to the inferior spine 
of the ilium. Our own dissections confirm Anderson's account of these 
tendinous bands, and afford a satisfactory explanation of the impossibil- 
ity of relaxing this opening by a change of posture in the limb. 

Elevating the whole lower portion of the body, as described hereto- 
fore, will sometimes accomplish the reduction when other means have 
failed. 

Operation for Strangiilated Femoral Hernia. — The patient being 
placed in the same position as in operating for strangulated inguinal 
hernia, an incision is made of sufficient length to expose the sac and 
the saphenous opening. In some cases it will be necessary to give to 
this incision a crucial form. The sac being reached, opened, and the 
couteuts examined, the surgeon will first ascertain whether the falciform 
ligament is the seat of stricture ; and in case it is, nothing is more easy 
or more free fi-om danger than to incise it where it is plainly exposed 
to view, nor do we think it material at what point, or in what direction, 
this incision is made. If the viscera cannot now be reduced, it only 
remains to carry the forefinger of the left hand to the femoral ring, 
feel for the sharp edge of Gimbernat's ligament, and with a probe-point- 
ed bistoury laid flatwise, its edge directed toward the pubes and a little 
inclined upwards, press firmly against the ligament without any sawing 
motion, and the stricture will be divided. 

Herniotomy, hy release of the stricture outside of the sac, is probably 
more often applicable to femoral herniae than to either of the forms of 
inguinal, inasmuch as a large number of these cases are strangulated 
by the falciform ligament or by the fibrous bands of the cribriform 
fascia, and the seat of stricture is therefore more accessible without 
incision of the sac than in most examples of inguinal hernia. If 
incision of these structures should fail, it is possible still that the neck 
of the condensed sheath, the fascia propria of Sir Astley, is the seat of 
the stricture ; and, continuing the dissection until the sac is exposed, 
the knife may be introduced beneath the sheath and Gimbernat's liga. 
ment, and both may be divided at the same moment, as advised by Mr. 
Erichsen. This procedure will be facilitated by drawing down and 
compressing the neck of the sheath, and by insinuating the finger-nail 
under both the sheath and Gimbernat's ligament before the knife is 
introduced. 

Umbilical Hernia. Syn., Hernia Umbilicalis, R. O. ; Exomphalos ; Omphalocele ; 

Ruptured Navel. 

Infantile Umbilical Hernia. — Umbilical hernia is occasionally pre- 
sent in a moderate degree at birth ; and being concealed in a sort of 
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funnel-shaped process, the depth of which is increased by drawing upon 
the cord, it has sometimes been included in the ligature applied by the 
accoucheur. It is much more common to meet with it as occurring a 
few days or weeks after birth. The umbilical hernia of infantile life 
seldom acquires 'great size, nor is it very liable to become strangulated. 

If the hernia is small, a well-adjusted pad, supported by a broad, firm 
band of elastic cloth, or of adhesive plaster, will often suffice to retain 
it in place, and to effect a speedy and radical cure. In other cases, 
however, its persistence causes the sac to become adherent, and both its 
maintenance in place and its radical cure become much more difficult. 
Trusses or nipple-shaped metallic compresses, such as have been 
recommended in the section devoted to general remarks on hernia, 
will now be required. 

Umbilical Hernia of Adults. — When this form of hernia persists 
to advanced life, or occurs primarily at this period, it is a more serious 
and troublesome accident. It usually contains both omentum and 
intestine, and may attain great size. It is globular in form, but occa- 
sionally lobed, or divided into several tumors. The omentum is very 
apt to become adherent, and sometimes the intestine gets entangled in 
its folds, and ceases to be reducible; under which latter circumstances 
the intestinal canal is liable to obstructions, requiring great care and 
diligence for its relief. Rest in the supine position, moderate pressure, 
cold applications, gentle cathartics and enemata, are now the appropri- 
ate remedies. 

If reducible, it must be maintained in place by an appropriate truss; 
and when irreducible it requires the support of a bandage, or concave 
pad. 

Anatomy. — The hernia escapes either at the umbilical ring, or through 
one of the small apertures through which vessels are transmitted just 
above or below the umbilicus. The mai-gins of the opening are sharp, 
tense, and unyielding, and cannot be affected materially by change of 
posture. In addition to the integument, the coverings are usually 
composed of the delicate internal abdominal fascia united to the fascia 
superticialis ; to which are added, sometimes, a few tendinous fibres 
derived from the aponeurotic structure through which it has passed. 

Operation for Strangulated Umbilical Hernia. — The statistics of 
this operation present a more unfavorable result than do the statistics 
of operations for either femoral or inguinal hernia. When it has 
been necessary to open the sac the result has generally been fatal. 
It is advisable, therefore, always to attempt the reduction by division 
of the stricture outside of the sac ; which method becomes the more 
appropriate in these cases because the seat of the stricture is seldom 
found in the sac itself. In order to accomplish this, the hernial protru- 
sion must be depressed as much as possible toward the pubes ; or it may 
be pushed upwards, in case the lower portion of the neck is found to 
be moat accessible. An incision, two or three inches in length, must 
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then be made in the median line; commencing one or two inches 
above the opening, extending downwards, and terminating a short dis- 
tance upon the surface of the tumor. 

This will bring into view, first, the tendinous fibres of the linea alba, 
from which, as a guide, the surgeon will be able to approach the mai-gin 
of the aperture safely. When the aperture is readied and exposed, it 
ehould be lifted by a blunt hook and carefully cut. If this does not 
accomplish the release of the hernia, a search must be instituted to 
ascertain whether a second and more deeply embedded fibro-areolar 
band, caused by a splitting of the condensed fascia, is not the source of the 
constriction ; or the cause of the strangulation may be sought for at some 
other point of the circumference of the neck. The operation will 
ahvays be facilitated by drawing out the hernia while searching for the 
stricture. Only when all proper efforts to release the hernia by this 
method have been tried, will it be proper to open the sac. 

Diaphragmatic Hernia. Sya., Hernia Dlaphragmatica, R. C. 

The abdominal viscera may press upwards and penetrate the 
diaphragm through one of its natural openings ; through some point 
congenitally weak or deficient ; through an aperture created by violence, 
as in the case of a penetrating wound, or a laceration caused by a great 
muscular effort, or ])y a crushing force. Its most frequent cause is con ■ 
genital malformation or defect in the diaphragm, and this condition is 
found much more often in females than males. 

The aperture of escape is usually upon the left side, sometimes 
median, and rarely on the right 
side. In three cases it has oc- 
curred on both sides simulta- 
neously. The stomach and trans- 
verse colon, omentum, small in- 
testines, spleen and liver are the 
viscera most often involved. 
They are seldom covered com- 
pletely by peritonaeum or pleura. 
The symptoms are displacement 
of the heart, and other thoracic 
viscera, as determined by auscul- 
tation and percussion, embar- 
rassed respiration, constipation, 
vomiting, etc. 

Prognosis. — Dr. Bowditch, of 
Boston, in a most exhaustive 
treatise upon this subject, has collated 88 cases. Of the congenital cases 
11 died within two hours after birth, more than half survived one year, 
and 8 lived to adult age. In the accidental cases death generally took 
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place within from one to seven days ; in one case life was prolonged 
thirty-eight years, but not more than one in ten survived beyond one 
year.* 

Treatment. — The patient should be placed in the erect position, or 
in such an attitude that the viscera will have a tendency to drag down- 
wards toward the pelvis ; and the bowels should be moved bv stiuui- 
lating enemata. 

In every case upon record, in which a diaphragmatic hernia was 
strangulated, the patient has died, No operation has hitherto been 
made for its relief, but Dr. Bowditch has suggested that in certain cases 
it would seem possible that the knife might afford relief. 



Epigastric Hernia. Syn., Hernia Epigeistrica, R. C. 

Richter denied the possibility of an epigastric hernia ; but it is certain 
that it sometimes occurs, especially in the vicinity of the xiphoid 
cartilage, where the aponeurotic covering is thin. Lapeyronie was able 
to verify a case of this kind by an autopsy ; and many other well-attes- 
ted examples have been reported. 

In some cases they seem to have emerged through the small apertures 
which exist for the transmission of blood-vessels, or which have been 
originally occupied by cellulo-adipose tissue. These latter, called " fatty 
hernise," becoming extruded, draw after them a process of the peri- 
tonaeum, and thus give rise to visceral hernise. 



Lumbar Hernia. Syn., Hernia Lumbaris, R. O. 

Rare instances are recorded of hernise which have made their escape 
at the anterior margin of the quadratus lumborum, near the point of its 
attachment to the crest of the ilium. It might, therefore, be con- 
founded with a lumbar or psoas abscess which occasionally makes its exit 
at the same point. In one case, also, I have found an abscess, originat- 
ing from disease of the sacro-iliac symphysis, presenting itself beneath 
the integument in this region, and which had pursued the same route. 

In its course outwards this hernia passes in front of the quadratus 
lumborum, sacro-lumbalis, and latissimus dorsi ; penetrating the fibres 
of the internal oblique and transversalis, which at this point are thin, 
and afford only a feeble obstruction to this natural outlet. 

Obturator Hernia. Syn., Hernia Obturatoris, R. O.5 Sub-pubic. 

This hernia may occur in both sexes, but for anatomical reasons it is 
much the most common in women. The sac, composed of peritonaeum, 

' Diaphragmatic Hernia ; a paper read before the Boston Soc. for Medical Observation, 
m 1847. Published in the Buffalo Medical Journal, June and July, 1853. By Henry L 
Bowditch, Boston, Mass. 
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contains, usually, only intestine ; but in one case the bladder, and in 
another ease the ovary and Fallopian tube have been found in the 
sac Until recently the signs indicating an obturator hernia have been 
80 httle understood that in a majority of the cases its existence 
has not been determined until after death. We are chiefly indebted to 
the excellent paper written by Mr. Birkett, in Holmes' Surgery, for a 
thorough analysis of the cases reported, and for a well-arranged synopsis 
of the symptoms and treatment. 

Anatomy. — The hernial protrusion takes place through the obturator 
canal or notch, at the upper and outer part of the obturator ligament 
or membrane ; an opening which exists for the transmission of the 
obturator nerve, artery, and vein. It is therefore directly beneath the 
ramus of the pubes, and in close proximity to the head of the femur. 
It seldom attains a great size, the descent being almost immediately 
arrested by the external obturator muscle, or by its sheath. 

The sac has been found lying between the muscle and the ligament 
on the one hand, and between the muscle and its fascia on the other; 
but in most cases it has pushed its way into the body of the muscle 
itself. In all cases the f undvis of the sac is covered by the obturator 
fascia. The vessels and nerve have preserved no uniform relation to 
the hernial sac, being most often upon its inner or outer sides, but occa- 
sionally above or below. In a pretty large proportion of cases it 
has been observed that it was not an entire knuckle of intestine 
which occupied the sac, but only a portion of the diameter of the 
tube ; but, in Mr. Hilton's case, the entire calibre of the ileum was 
found in the sac. 

Symptoms. — A tumor is observed presenting itself in the groin, to the 
inner side of the femoral vessels, deeply seated among the adductor 
muscles, or upon the inner margin of Scarpa's triangle, less distinctly 
defined than is usual in femoral hernia, more removed from Poupart's 
hgament, and internal to the saphenous opening. This inspection 
will be made more readily if the thigh is rotated outwards, 
and slightly abducted. In case the tumor cannot be felt — as has hap- 
pened in several of the examples reported — the diagnosis may possibly be 
made out l)y the pain caused by pressure at this point, or by ro- 
tating the thigh outwards ; or, indeed, by the pain alone, which may 
exist independently of manipulation. The pain is described as extend- 
ing down the inside of the thigh and leg to the great toe, in the 
course of the distribution of the obturator nerve, and especially of its 
cutaneous filaments ; or as extending upwards into the muscles of the 
belly, through, perhaps, the nervous communications established by 
the hunbar plexus. The diagnosis may be aided, also, by the pain de- 
veloped when pressure is made per vaginam, or per anum, upon the 
obturator canal. If to these signs we add colicky pains, nausea, vomit- 
ing, and the other usual signs of strangulation, with the negative evi- 
dence furnished by an exploration of all the other natural outlets of 
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the belly where hernisB usually occur, the diagnosis may be considered 
as confirmed. 

Treatment. — Dr. Koeser and others have succeeded in reducing 
this hernia by taxis, directed upwards and backwards. Dr. Obre was 
the first to treat successfully an obturator hernia by incision. His 
operation was made in 1851. Mr. Bransbey Cooper was equally 
successful in 1853. 

The operation consists in making an incision nearly parallel to the 
inner margin of the adductor, commencing at a point over Poupart's 
ligament, about half-way between the spine of the pubes and the situa- 
tion of the femoral vein, and terminating three or four inches below ; 
exposing the pectineus muscle, whose fibres may be separated with 
the handle of the knife ; and finally dividing the sheath of the ex- 
ternal obturator, when the sac will be brought into view. Care must 
be taken to avoid the obturator nerve and vessels when the stricture is 
divided, and also while approaching the hernial sac. 



Ischiatic Hernia. Syn., Hernia Ischyadica, R. O. 

Sir Astley Cooper has carefully described a case of ischiatic hernia 
which occurred in the practice of Dr. Jones, and of which he was 
permitted to make a dissection. Death occurred, with the usual signs 
of strangulation. The autopsy disclosed the fact that the ilium, en- 
closed by the parietal peritonaeum, had escaped through the ischiatic 
notch, between the sciatic nerve and gluteal artery, and in front of 
the pyriformis; the base of the sac reposing under the gluteus maximus. 

Pudendal Hernia. Syn., Hernia Pudendalis, R. O. 

The term " pudendal hernia " has been applied to a visceral pro- 
trusion, occurring between the ascending ramus of the ischium and 
the walls of the vagina, forming, usually, a small, elastic tumor in the 
posterior part of one of the labia, having its long diameter parallel 
to the axis of the vagina. It is in most cases easily reduced, but re- 
turns quickly when the patient is in the erect or sitting posture. 

A pudendal hernia may be confounded with a labial cyst, with 
varicose veins, or with an inguinal or a femoral hernia ; but a careful 
examniation of the tumor, its easy reduction, and the direction in 
which it retires, will generally leave no doubt as to its character. 
AVe have, however, met with one or two cases of encysted tumors in 
this region which were mistaken for pudendal hernia, and which had 
been treated by trusses. 

Treatment.— The orifice through which the hernia escapes is usually 
large, and strangulation is not very likely to take place. It must be 
retained in place by a pad and bandage. 
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7e8ico- Vaginal Hernia. Syn., Hernia Vesicae in Vaginam, R. C. ; Vaginal Cystocele. 

In this form of vaginal hernia the anterior wall of the vagina, having 
become relaxed, suffers displacement, carrying with it a portion of the 
bladder and forming a tense, circumscribed tumor. In other cases the 
formation of the hernia is due to frequent and violent contractions or 
over-distention of the bladder. In either case, however, a permanent cul- 
de-sac or diverticulum is liable to be formed, commuui eating- with the 
posterior wall of the bladder by a somewhat nai-rowed neck, which 
diverticulum, having lost in a measure its contractile power, is unable 
to expel its contents. After a time the retention and decomposition of 
the urine give rise to catarrhal inflammation of the mucous membrane, 
with all its train of evil consequences. 

Treatment. — Vaginal supports, astringents, frequent evacuation of 
the bladder, aided by posture, are the principal or sole measures which 
can be expected to afford relief. Scanzoni recommends as a vaginal 
support the instrument devised by Eoser, which is so constructed as to 
press the anterior wall toward the pubes and bladder. 

Recto-vaginal Hernia. Syn., Hernia Recti in Vaginam, R. C. ; Vaginal Rectocele; 

The posterior wall of the vagina, in like manner as the anterior, may 
give way from relaxation, carrying with it the anterior wall of the rec- 
tum ; or, on the other hand, from frequent and violent straining at stool, 
and from accumulation of hardened faeces, the rectum may become dila- 
ted in the direction of the vaginal space. 

In addition to the inconvenience occasioned by the presence of this tu- 
mor between the labia, the patient sometimes suffers greatly from her 
inability to expel completely the contents of her bowels. The diverticu- 
lum is constantly filled with hardened fseces, causing tenesmus, mucous 
or bloody discharges, and sometimes hsemorrlioids. 

Treatment. — Care must be taken that the bowels are kept constantly 
in a healthy condition, and all accumulations must be prevented 
by the use of lavements, followed by a small quantity of sweet oil. 
A truss or pad, applied firmly to the perinseum, will sometimes obviate 
the displacement, and give great comfort to the patient ; but, in case this 
is not sufficient, it may be necessary to employ a vaginal support. 

Entero-vaginal Hernia. Syn., Hernia Intestinae in Vaginam, R. O.; Vaginal 

Enterocele. 

When the recto-vaginal cul-de-sac gives way to the pressure of the ab- 
dominal viscera, the descent takes place from the upper and posterior 
portion of the vaginal space ; and the involution may exist to such a 
degree as to constitute an almost complete inversion of the vaginal 
wall, causing a spherical or pyriform tumor, protruding even beyond the 
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labia majora, in which the omentum, with coils of intestine, may be 
distinctly felt ; when it has attained this size it is also resonant on per- 
cussion, and the diagnosis is not at all difficult, but at an earlier period 
it is not always easy to distinguish it from a descent of the fundus of tho 
uterus. It is possible, moreover, to confound it with a varicose con- 
dition of the vaginal veins. 

Treatment. — This hernia is always easily reduced and seldom or nev- 
er suffers strangulation except during labor. For its retention, uterine 
and vaginal supports are required. 

Perineal Hernia. Syn., Hernia Perinealis, R. C. 

The name "perineal hernia" has been applied to that form in which 
the recto-vaginal cul de-sac in the female, or its equivalent, the recto- 
cystic cul-de-sac in the male, lying between the prostate gland and rec- 
tum, is prolonged to the perinseum by the pressure of the viscera. 
In such cases a hernial protrusion may take place in the perinsenm, 
or it may present itself in the female at the posterior commissure, pro- 
jecting from between the labia. 

Treatment. — A perineal pad, supported by a bandage, is all that 
can usually be of service. 

Median Ventral Hernia. S3rn., Hernia Ventralis in Media, R. C. 

I have thought it proper to apply this term to a form of hernia usu- 
ally included under the general title of " ventral." Two varieties have 
been observed by myself, which the following examples will illustfate : — 

First, Atrophy of the Rectus Abdominis. — Mrs. A. E., aet. 30, 
was admitted to the Buffalo Hospital of the Sisters of Charity in Oct., 
1850, laboring under cancer of the cervix uteri. Some years before 
she had given birth to two children ; and a short time previous to ad- 
mission she had fallen against the corner of a table, striking the belly, 
and causing a miscarriage. At the date of her entrance into my ward 
nothing unusual was observed in the form of her abdomen ; but she be- 
gan, subsequently, to emaciate, and about the first of January, 1851, 
the hernial protrusion commenced to appear ; and for some time pre- 
vious to her death, which took place in the following June, the pro^ 
trusion was very marked. The uterus was not appreciably enlarged, 
nor was the abdomen tumid, but extending from tlie ensiform cartilage 
to the pubes there existed a broad projection of the abdominal wall, 
somewhat elliptical in form, but broader above than below, and corre- 
sponding to the outline of the recti muscles. The hernia disappeared 
when lying down, but reappeared when sitting or standing, and in this 
latter posture it occasioned so much inconvenience as to render it neces- 
sary for her to wear a broad band for its support. After death a care- 
ful dissection was made, and it was ascertained that the recti muscles 
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had become wasted to such a degree tliat the muscular tissue could 
scarcely be recognized. The other abdominal muscles had suffered 
considerable atrophy also, but not to the same extent as the recti. 

Second, Laceration of the Linea Alba. — Mrs. W., set. 33, a large, 
muscular woman, and mother of five children, consulted me seven 
weeks after the birth of the last child. The labor was not remarkably 
severe, and lasted only three hours ; but when, on the third day, she sat 
up in bed, the hernial protrusion was discovered. When seen by myself, a 
hernia of an elliptical form, but not so broad in its centre as in the preced- 
ing case, extended from the ensiform cartilage to the pubes. The margins 
of the rent could be distinctly felt to be sharply defined on each border of 
the opening. She stated, upon further inquiry, that she was not unusu- 
ally large prior to the confinement, and that she had no sensation of 
tearing during parturition. 

In some of the recorded examples the accident has followed upon 
great and unusual abdominal distention, or upon very severe and pro- 
tracted labor, and the patients have themselves been conscious of the 
sudden giving way of the parietes. 

Treatment. — Bandages, or elastic abdominal supports, constitute the 
only sources of relief in either of the two preceding varieties of hernia. 

Ventral Hernia. Syn., Hernia Ventralis, R. O- 

This term is applied to all abdominal hernise which do not occur at 
natural openings, or which are not included in the preceding nomen- 
clature. 



OHAPTEE XY. 

GENERAL SURGERY OF THE ABDOMEN". 
Wounds of the Abdomen. 

Incised or Lacerated Wounds of the Parietes of the Abdomen. 

—If the peritoneal cavity is not laid open, and there is no protrusion 
of the viscera, the treatment will be the same as that directed for 
other flesh wounds, in that portion of this treatise devoted to the con- 
sideration of wounds in general. 

It is proper, however, to remind the surgeon that if the muscles are 
divided, there is a great probability that the patient may suffer there^ 
after from hernial protrusions ; and for this reason it will be desirable 
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to secure as complete and prompt union as possible. The womid 
should therefore be closed by sutures, and firmly supported l)y adhe- 
sive plasters and bandages. The sutures are in these cases rendered 
the more necessary, because adhesive plasters alone give a very inade- 
quate support to the edges when, as in wounds of the belly, the under- 
lying structures are movable, and afford little or no counter-support. 
Advantage should also be taken of posture, to relax the fibres of 
the several muscles, and to render their approximation more complete. 
When union is accomplished, the patient must continue to wear a 
broad band until it is reasonable to suppose that a hernia will not occur. 

In case the peritonaeum is laid open and the viscera protrude, their 
condition must be observed ; and if they are not wounded, they must 
be carefully returned. If the intestinal tube is found to have suf- 
fered lesion, it may require the application of sutures before its re- 
duction, in accordance with the rules given when treating of gunshot 
wounds of the belly. 

Punctured Wounds of the Belly. — Belly wounds, inflicted by 
pocket-knives and other small weapons, — of very frequent occurrence 
in civil practice, — and wounds inflicted by the bayonet in military 
practice, are in general more fatal than large incised or lacerated 
wounds. First, because a small piece of omentum, or of intestine, is 
apt to protrude and become strangulated ; and, second, because the 
viscera are more liable to be wounded. Penetrating wounds inflicted 
by a sharp pocket-knife we have observed to be particularly fatal. 

Treatment. — If none of the viscera have escaped through the ori- 
fice made by the weapon, the wound must be closed at once by ad- 
hesive plaster, compress, and bandage. Under no circumstances is it 
proper to explore the wound with the probe or with the finger. But 
in case any of the viscera protrude, and they have suffered no lesion, 
they must be promptly reduced ; for which purpose it may become 
necessary to give the patient an anaesthetic, and enlarge the opening 
by incision. 

Wlien an intestine is wounded and thrust out of the cavity of the 
belly, the surgeon will be required to determine whether to employ 
sutures before the reduction of the viscus ; or upon the propriety of 
reducing it, but with the margins of the visceral wound made fast by 
sutures to the parietal wound ; or of leaving it where it is found. If 
the wound of the intestine is not more than two lines in length, it will, 
probably, be most safe to return it without a suture. If, however, the 
wound is from two to four lines in length, or larger, it should be stitched 
before reduction; and only when it is much torn, and the external 
wound partakes more of the nature of a lacerated wound — as, for ex- 
ample, in certain wounds made by the bayonet — will it be advisable to 
stitch the margins of the visceral wound to the parietal. A gangre 
nous condition of the protruding viscus would render it necessary to 
leave it where it is found. (See Gunshot Wounds of the Abdomen.) 
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Differential Diagnosis and Prognosis in Wounds of the Viscera. 

—The following summary of observations is all that is required in this 
connection : — 

Wounds of the stomach are recognized by the depth and direction 
of the wound ; by the vomiting of blood ; by the discharge of the 
contents of the stomach externally through the wound ; and by the 
great prostration of the system, caused by the injury. The prognosis 
is generally fatal. 

Wounds of the intestinal tube may be known by the signs which 
indicate ftecal extravasations, and especially by the evacuation of blood. 
They are not so often fatal as wounds of the stomach. 

A wound of the liver ^ unless quite small, is followed, generally, by 
the rapid escape of blood into the abdominal cavity ; and its especial 
characteristic sign is, therefore, early syncope, or those general symp- 
toms which indicate a loss of blood, and which can easily be distin- 
guished from the symptoms of " shock." In some cases death ensues as 
speedily as if the heart had been opened. If life is prolonged a few 
days, there may be a discharge of bile from the wound, and the usual 
signs of hepatic inflammation. 

Wounds or rupture of the gall-lladder are characterized by great 
pain, caused by the escape of the bile into the peritoneal cavity, and 
by prostration. Death results in nearly all cases within a few days, 
from peritonitis. A few examples of recovery, however, with a biliary 
fistula, have been recorded. 

Wounds of the spleen, unless very superficial, cause speedy death by 
haemorrhage. 

Wounds of the kidneys are followed by bloody urine, urinary 
lislulse, acute nephritis and suppuration. In most cases death has 
resulted in a few days ; or in a few weeks at the longest. 

Wounds of the Uadder (see Gunshot "Wounds and Wounds of the 
Genito-urinary Organs). 

Fistula of the Stomach. Syn., Fistula Ventriculi, R. C— 
A number of cases are upon record, in which patients have survived a 
fistula of the stomach for many years. Dr. Murchison has collected 
and published several of these examples, in connection with the report 
of a case which came under his own observation.' The principal in- 
convenience to which these patients are subjected is the constant escape 
of food, and the consequent inanition. The mucous membrane 
also, as in artificial anus, is liable to become protruded, especially 
when the lesion is near the pyloric extremity of the stomach. 

Such fistulse always evince a natural tendency to close, which must 
oe encouraged by not permitting the pad, employed to prevent the 
escape of the contents, from pressing into the orifice. I am not aware 
tliat any one has succeeded in closing these fistulas completely by a 



' Holmes' Surgery, Ed. of 1861, vol. ii., p. 453. 
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plastic operation ; yet this procedure occasionally succeeds in cases of 
artificial anus, and might, no doubt, in these cases also. 

Faecal Fistula. Syn., Fistula Stercorosa, R. o. — Surgical wri- 
ters have, under the terra " artificial anus," included the accident now 
under consideration, and also the artificial anus which is made for the 
relief of intestinal obstructions ; a plan of nomenclature which is very 
confusing to the student, and for this reason we have thought proper tc 
exclude the term as a synonym for a fsecal fistula, and to reserve it ex- 
clusively for the operation hereafter to be described. 

There are two principal forms of f secal fistulse : one in which the side 
of the gut having been perforated, or having sloughed, the outer wall 
of the canal contracts adhesions to the internal parietes of the abdomen, 
and the inner wall remains in its normal position, so that the direction 
of the intestinal channel is the same as before the accident. To 
this class belong most of the fiscal fistulas caused by gunshot, 
lacerated, incised, and penetrating wounds ; and which, as we shall 
hereafter have occasion to see, usually get well spontaneously. In the 
second variety — the gut having given way at the most convex or pro- 
jecting point of an intestinal fold or knuckle — adhesions of the outer 
wall have occurred in the same manner as in the first variety, but the 
inner wall remains folded upon itself, forming a septum between the 
two portions of the canal, and preventing the passage of the f ajces from 
the upper to the lower ; an arrangement which may be compared to 
the parallel tubes of a double-barrelled gun. The faeces are, in conse- 
quence, diverted toward the tegumentary opening incessantly and with 
force, rendering the case incurable so long as this condition remains. 
Those faecal fistulas which occur from sloughing of strangulated hernise 
generally belong to this class. 

Treatment. — A large proportion of the first variety — as will be 
seen by reference to what has been said in connection with gunshot 
wounds — get well spontaneously ; or they demand for their cure only 
careful attention to the diet. In case, however, after the lapse of six 
months or a year, the cure is not accomplished, it may sometimes be ef- 
fected by a plastic operation. 

In the second variety it will be impossible that a cure should take 
place, until the direct course of the canal has been in some measure re- 
stored by the destruction or displacement of the intervening septum. 
For this purpose a great variety of tents have been employed, some of 
which were tubular, and, being made of materials which are innocuous, 
and which gradually soften and disappear with the alvine discharges, 
have been introduced into both the upper and lower orifices, and then 
shut in by a plastic operation. These devices have generally failed, 
and are no longer practised. 

Dupuytren sought to destroy the septum by forcible pressure ; and 
for this purpose he devised the instrument called the " enterotome," 
composed of a couple of steel forcep-like blades, which, being introduced 
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into the canals, were made to compress the septum by the action of a 
screw. The instrument is cumbrous, and its use is attended with the 
danger of causing symptoms of strangulation and fatal peritonitis. 

Dr. Physick, of Philadelphia, had in 1809, long before Dupuyti-en in- 
vented the enterotome, devised and practised a more rational opei-ation. 
He passed a strong ligature through the septum, and tying it moderately 
tight upon the enclosed tissues, he permitted it to remain for a week. 
Adhesion being thus secured between the opposing peritoneal surfaces, 
he proceeded at once, and with entire safety, to cut away as much of ^ 
the septum as he thought necessary. The faeces now resumed their 
natural course, and the cure was accomplished subsequently by the 
spontaneous closure of the external wound. 

Abscesses of the Abdomen. 

Abscess between the Muscles and other Structures composing 
the Abdominal Parietes. — First, A?iterior Parietes. — It is very un- 
usual to meet with abscesses in the anterior parietes of the belly, unless 
they have originated from purulent depots connected with some of the 
viscera ; as, for example, from abscess of the liver, in connection with 
intiaramation of the caecum, appendix vermiformis, etc. Having their 
source within the abdominal parietes, we have seen them chiefly in 
syphilitic, scrofulous, and anaemic patients; and in such cases they 
are proue to form long and tortuous sinuses. 

Second, Lateral and Posterior Parietes. — In the lumbar and iliac 
regions intermuscular abscesses are more common ; yet even here they 
are sutRciently unfrequent to authorize a suspicion in all cases that they 
may have their source within the cavity of the thorax or abdomen, in 
some portion of the vertebral column, or in the pelvic bones. 

Pus collects pretty frequently under the thick integument of the 
loins. Generally, as the result of some severe injury, the skin has been 
separated from the subjacent aponeurotic expansion of the latissimus 
dorsi, and a large hmmatocele is at first formed. After a time suppu- 
ration takes place in the sac, but the pus approaches the surface with 
difficulty, and, unless the abscess is opened early, it will descend and 
open spontaneously upon the sacrum, nates, or back of the thigh. 
Owing to the density of the sub-tegumentary areolar tissue along the 
spinous processes, it seldom crosses from one side to the other. It 
deserves to be mentioned that these sub-tegumentary haematoceles 
do not always suppurate, but occasionally result in the formation of 
serous cysts called hygromata. 

Matter may form posterior to the central fold of the transversalis 
aponeurosis, as, for example, within the sheaths of the serratus posticus 
inferior and latissimus dorsi, or within the sheaths of the sacro-lum- 
bahs, longissimus dorsi, and semispinalis dorsi ; and in either of these 
cases the matter is pretty certain to evacuate itself beneath the 
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integument posteriorly ; while, on the other hand, if the matter collects 
anterior to the middle transversalis aponeurosis, within the eheath of the 
quadratus lumborum, it will easily penetrate the anterior fold and enter 
the abdominal cavity. 

Psoitis and Psoas Abscess. Syn., Abscessus Psoadici, R.c — As a 
result of inflammation of the psoas muscle, pus may form within its 
sheath, constituting a psoas abscess. This term has been employed, 
however, in a much more general sense, as indicating not only suppu- 
ration within the sheath of the psoas muscle, but also suppuration 
resulting from caries of the vertebrae ; in which case the pus often 
enters the sheath of the psoas above, and by this route passes down- 
wards to escape from the pelvic cavity. Finally, the term has been 
employed as synonymous with " lumbar abscess," and thus made to 
include all abscesses occurring in the deeper structures of the lumbar 
region. 

In very many cases it is impossible to say where the abscess htts ori- 
ginated, or to indicate, prior to death, its precise course. In others 
it is probable that the inflammatory and suppurative action pervades 
many structures at the same time ; and in such cases no more exact 
term than lumbar abscess can be employed ; yet there are not wanting 
examples in which the actual seat and course of the abscess may be 
positively aflirmed. 

Psoitis is the result, usually, of some violence done to the muscle, in 
which also the iliacus internus generally participates. Thus, for exam- 
ple, it has been caused by long races and forced marches ; by leaping 
and vaulting. Professional " tumblers " often strain these muscles when 
standing upon the feet and hands with the body curved forwards. 
Men engaged in the lumber trade, and especially in rafting, are pecu- 
liarly liable to psoitis. It may be caused, also, by the pressure of the 
head of the child in pai-turition when the psoas encroaches upon the 
bi-iliac diameter of the pelvis. 

The accession of inflammation is indicated by pain in the lumbar re- 
gion extending down the thigh, pain and retraction of the testicles, in- 
ability to stand for any length of time, and relief of the sense of discom- 
fort when lying or even sitting with the thighs flexed. When pus forms, 
it follows, in a certain proportion of cases, the course of the muscle un- 
til it has escaped from underneath Poupart's ligament. This commonly 
takes place on the outer or iliac side of the muscle ; when it may point 
anywhere in the thigh, but usually on the inner and middle or upper 
portions. In other cases the pus escapes from the sheath of the psoas 
muscle near the junction of that muscle with the iliacus internus ; at 
which point, in the direction of the integument, the fascia is thin, and 
it makes its way to the surface along the outer margin of the quadratus 
lumborum and over the crest of the ilium, or parallel to Poupart's 
ligament ; or, breaking through the psoas fascia at some other point 
the abscess pours its contents into the loose sub-peritoneal areolar 



VERTEBRAL ABSCESSES. 



757 



tissue, and now it naay reach the surface through a variety of natural 
outlets. 

When a psoas abscess of purely traumatic origin, uncomplicated with 
caries of the spine or with other grave lesions, reaches the surface hy 
ils most direct routes, the prognosis is favorable. "We could cite a num- 
Ijer -'f cases in conlirmation of this statement. 

Vertebral Abscesses. — By this term we designate those abscesses re- 
sulting from inflammation of the vertebral and intervertebral structures 
— arthro-cliondritis — usually accompanied with caries of the verte- 
bra, and with softening and ulceration of the intermediate tibro-carti- 
iaginous tissues. They have been heretofore denominated " psoas " or 
" lumbar " abscesses. The reasons which have led to this substitution 
of terms have already been given. 

Arthro-chondritis, or inflammation of the vertebral column, is most fre- 
quently observed during the period of infancy, or very soon after the 
child begins to walk, but it may occur at any period of life. Children 
of a strumous or tuberculous diathesis are especially liable to this affec- 
tion ; but a careful inquiry will generally disclose the fact that some 
direct injury was the immediate or exciting cause. We do not propose 
iu this place to enter into a consideration of spinal caries, but we refer 
to it only as the most common source of vertebral abscesses. 

Vertebral abscesses may originate at any part of the vertebral column ; 
but the liability diminishes as we proceed from the lumbar vertebrae to- 
ward the occipital bone. They are characterized by those signs which 
indicate inflammation, softening and caries of vertebrae, namely, local- 
ized pain, tenderness, and angular projection of the spinous processes; to 
which will be added those general disturbances which accompany the 
formation of pus, such as irregular chills, fever, etc., and finally pointing 
of the matter toward the surface. It seems proper to say, incidentally, 
that arthro-chondritis, softening and angular distortion of the spine, do not 
always imply either caries or suppuration. We often meet with cases in 
which complete recovery, with permanent spinal deformity, but without 
the evacuation of pus, indicates clearly that neither caries nor suppura- 
tion has ever taken place. Some pathologists have thought that in 
these examples pus has been formed and subsequently absorbed ; but 
they have furnished no proof of the soimdness of their opinions, and 
we see no reason for their acceptance. A better explanation is furnish- 
ed in the supposition that softening, interstitial absorption, and conse- 
quent atrophy of the bodies have caused the dorsal projections. 

When caries takes place in the upper cervical vertebrae, the pus usually 
presses towards the back of the pharynx, forming 2^ jpost-jpharyngeal ab- 
scess ; or it may fall downwards between the vertebrae and oesophagus, 
and finally enter the posterior mediastinal space. Matter resulting from 
caries of the lower cervical and of the dorsal vertebrae usually follows the 
same course, descending along the posterior mediastinal space, passing un- 
der the Hgamentum arcuatum internum, entering between the fibres and 
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within the sheath of the psoas muscle, sometimes bifurcating above the 
diaphragm to pass upon each side of the spinal column, and making ita 
final exit from the body in the same direction as a psoas abscess. Oc- 
casionally a dorsal vertebral abscess opens upon the back, three or four 
inches to the one side or the other of the spinal column, between the 
trapezius and latissiraus dorsi. Pyothorax sometimes points in the same 
direction. Both cervical and dorsal abscesses may open into the cavity 
of the thorax. 

The psose muscles have their origin from the sides of the bodies of 
the last dorsal and four upper lumbar vertebrae, and wlien either one 
of these vertebrae is the seat of caries, the matter infiltrates between 
the muscular fibres within the sheath, causing, sometimes, almost 
complete atrophy or destruction of the muscular tissue, and finally 
escapes from the cavity of the belly by the same outlets as the psoas 
abscess which results from psoitis. 

Caries of the Last Lumbar Vertebra, and Suppurative Disease 
of the Saero-iliae Junction. — We have in several instances found 
abscesses originating from these sources evacuate themselves in front of 
the quadratus lumborum, above the crest of the ilium. Either of them, 
however, may find other routes within or without the pelvic cavity. 

Cervical, dorsal, and lumbar abscesses, depending upon caries of the 
bodies of the vertebrae, are in most cases fatal. In a few exceptional 
examples, after the evacuation of the pus, and a protracted continuance 
of the discharge, the vertebral structures resume a healthy action, bony 
splints are formed, and recovery takes place with permanent deformity 
of the spine. 

We have found in a few cases caries of the oblique and transverse 
processes, but always connected with disease of the bodies. It is 
possible, however, that in some instances an abscess may have its source 
in a diseased condition of one of these processes ; and especially would 
it seem possible that it might occur in connection with ulceration of the 
articulating surfaces of the oblique processes ; but I do not know that 
any example of this kind has ever been recorded. 

Abscesses originate occasionally within the sub-peritoneal areolar 
tissue as a consequence of peritonitis, enteritis, metritis, and ovaritis ; 
or as metastatic collections, or in connection with pyaemia ; but in most 
cases the pus, having formed originally in the pleural or abdominal cavity, 
in the structure of the enclosed viscera, in the fleshy parietes, in con- 
nection with disease of the vertebrae, or of the sacro-iliac junction, or 
from suppurative inflammation of the psoas muscle, has subsequently 
broken through into this loose, abundant, and widely disseminated 
structure. From whatever source derived, a purulent collection within 
the sub-peritoneal areolar tissue may discbarge itself over the brim of 
the pelvis, along the inguinal canal, beneath Poupart's ligament, at the 
obturator foramen, through the ischiatic notch, into the bladder and 
intestinal canal, beside the rectum, or into the vagina. I have myself 
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seen these abscesses follow nearly all these various channels of exit ; 
and in one instance I have seen a similar collection evacuate itself upon 
the surface of the labia majora. 

Treatment. — The treatment of all forms of lumbar abscess will con- 
sist mainly in the adoption of such measures as will enable the 
patient to endure the protracted drain until the broken structures 
have undergone repair. Nutritious food — the assimilation of which 
may perhaps be aided by mild tonics— and exercise in the open 
air, are of the first importance as remedial agents. In case the 
vertebrte are diseased, the spine will require the support of light stays 
which shall operate to relieve the bodies of pressure without caus- 
ing them to actually separate ; or, if it is a child, the pressure upon 
the diseased vertebrae may be in some measure relieved by the use of a 
go-cart, or the child may be permitted to lie and roll about uj)on a hard 
mattress, but exposed as much as possible to the out-door air. 

As to the time and maimer of opening these abscesses, surgeons have 
entertained very conflicting opinions. Some advocate early and free 
incisions ; others insist upon the value of somewhat delayed valvular 
incisions, as first suggested by Mr. Abernethy ; while many excellent 
observers believe they have seen the best results when such accumulations 
of pus have been permitted to follow their own course and open spon- 
taneously. The truth would seem to be that too much has been claimed 
by the advocates of each particular mode ; and the difference of opinion 
has probably been made wider, by the omission to make any discrimina- 
tiou as to the source and size of the purulent collection. Small abscesses, 
especially when the lesion is limited to the psoas muscle, may be opened 
at any time, and freely, without incurring much risk of any consequent 
systemic disturbance ; but it is notorious that in whatever manner those 
enormous depots of pus, which occupy the widely-disseminated sub -peri- 
toneal areolar tissue, come to be evacuated ; and no less, perhaps, those 
smaller collections which are associated with vertebral caries, 
liigh febrile reaction is prone to ensue, and in many cases 
death speedily takes place. It is therefore in this latter class of cases 
alone that delay may be considered advisable ; first, to prolong life by 
deferring the crisis of reaction, even although death may be at the last 
inevitable ; second, to accomplish a cure by deferring the crisis of re- 
action until some degree of improvement has taken place in the condition 
of the general system. To appreciate this latter proposition it is neces- 
sary to state that improvement of the general system does occasionally 
take place under improved hygienic measures while the abscess re- 
mains unopened, and much more often than after the abscess has 
opened. Pus forms with vastly more rapidity after the pressure of the 
pyogenic walls is removed than before ; and, independent of the 
irritative fever directly caused by opening the sac, the system suffers 
more from the suppurative drain. Moreover, when the abscess has 
fairly escaped from within the cavity of the belly, it is little likely 
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to expand its walls above and latterly, while its prolongation beneath 
the integument external to the abdominal cavity is a matter of compara- 
tively little moment. 

Whenever the time arrives at which the evacuation of the pus seems 
to be proper, or inevitable, it is better, in my opinion, to accomplish 
this slowly by repeated small punctures, which may be left open oi 
only covered and supported by a compress and bandage. This is in 
some measure an imitation of the natural process of evacuation, and, I 
believe, it is usually followed by less intense febrile disturbance. 
Probes, tents, and injections are never admissible until the abscess 
has been opened several weeks. Indeed, I have never seen any benefit 
from either tents or injections at any period of the progress of this class 
of purulent collections. 

Abscess of the Liver. Syn., Abscessus Jeeinoris, R. O. — Abscess 
of the liver may occur as a consequence of pyaemia, as a result of vari 
ous affections of the alimentary canal, especially of dysentery, of acute 
inflammation of the liver, and from various other causes. 

Hepatic abscesses are much more frequent in warm climates than in 
cold or temperate regions ; and at present our largest amount of expe- 
rience and statistical information is derived from those medical gentle- 
men who have practised in the East Indies and Egypt. The Medico- 
Surgical Society of Alexandria published, a few years since, the conclu- 
sions derived from a discussion upon this subject, including a report of 
123 cases, of whom 79 died, and in 9 the results were not ascertained. 
Of the whole number, 81 were not operated upon ; and it was observed 
that if the abscess opened into the peritonjeum, pleura, pericardium, sto- 
mach or intestines, or anywhere except into the lungs, the result was 
generally fatal. The total mortality in the cases not operated upon was 
80 per cent. 42 cases were operated upon, with a mortality of only 50 
per cent. ; but a subdivision of this group into small and large abscesses 
gave a still more interesting result. In 10 cases of abscesses smaller 
than a man's fist the mortality after the operation was reduced to 30 
per cent., while the mortality after operation in the case of abscesses of 
the size of a man's fist, or larger, was 68.18 per cent. 

The conclusions reached, therefore, were, that it was better to open 
those abscesses than to leave them to open spontaneously ; and that the 
earlier the operation was made the greater would be the chance of re- 
covery.' 

Dr. W. Stewart, who has had a large experience in India, observes 
also that hepatic abscesses evacuating themselves by the lungs not un- 
frequently terminate in recovery; but when in any other direction, 
whether by the aid of the knife or spontaneously, they have all, so far 
as his experience extends, terminated fatally." 

* The Medical Record, Sept., 1868, copied from the publication of the Alexandria 
Medico-zS'urgical Society. 
' Ibid., June 4, '.870, p. 12. 
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Unfortunately we have no means of determining the course of the 
matter in one direction or the other. If the abscess forms near the 
convex surface there is a chance that it may make its way into the hmgs ; 
if, however, the matter collects near the concave surface it is more liable 
to open into the stomach or intestinal tube, and it is only when the 
pointing is toward the anterior and superior margins that it is likely to 
reach the surface. 

As to opening these abscesses, there is but one rule which the surgeon 
can with safety observe. They must never be opened unless they 
point distinctly toward the surface; and sulficient time must have 
elapsed in the progress of the abscess toward the skin to render it at 
least probable that the peritoneal surfaces have become adherent. If 
this rule is not observed, the pus will only be evacuated into the peri- 
toneal cavity and the patient will die in consequence. Many years ago 
a surgeon whom I met in consultation decided, against my protest, to 
operate when the conditions named did not obtain. The abscess was 
reached, but about one-half of the pus entered the peritoneal sac, and 
the patient smwived only a few hours. 

In several instances I have seen these collections reach the surface 
with safety, the openings being usually formed between the ribs, near 
the lower margin of the chest ; and these patients have generally, after 
many months or years, made a complete recovery. 

Tumors of the Abdomen. 

We do not very often meet with tumors connected with the anterior 
parietes of the abdomen ; but upon the back, both in the dorsal and 
lumbar regions, they are of frequent occurrence. In most cases these 
growths are adipose ; occasionally they are encysted^ containing serum, 
sebaceous matter, or blood — hcematoceles ; hursce sometimes form over 
projecting spines and at the inferior angle of the scapula. The other 
varieties of tumors are very seldom seen upon the back. 

Adipose tumors occurring upon the front of the belly are sometimes 
attached to the peritoneeum, consituting the hernies graisseuses of the 
French ; and as this fact cannot always be known, it may be considered 
a good rule not to interfere with them, unless they cause considerable in- 
convenience. Adipose tumors of the back, when developed beneath the 
muscular or tendinous expansions, assume a flattened form, and may be 
mistaken for abscesses. When superficial they are more prominent, but 
seldom pedunculated. Subcutaneous adipose tumors are often migra- 
tory. I have seen one example of an adipose tumor in this region which 
travelled from near the angle of the scapula to the nates, and another 
rt'hich travelled from the neck to the loins in the course of a few years. 

Intra-parietal abdominal tumors form a very numerous and interes- 
ting class, often exceedingly difficult of diagnosis, and still more diflS- 
cult of cure. Abdominal tumors, or swellings which bear a resemblance 
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to tumors, may be occasioned by the various forms of enlargement of 
the liver, such as simple hypertrophy, hypertrophy from fatty degenera- 
tion, tumefaction from retention of bile ; by scirrhus, encephaloid, or 
melanosis of the liver ; by watery, encysted, and hydatid tumors ; by 
abscess of the liver, or displacement from pyothorax ; by dilatation or 
abscess of the gall-bladder ; by enlargement, tumors, or abscess of the 
spleen ; by tumors or displacement of the kidneys ; by exostoses, enchon- 
dromata, or malignant growths from the pelvic bones ; by hypertrophy 
of mesenteric glands ; by aneurisms ; by peritoneal sacs containing cal- 
culi;' by ovarian cysts and solid malignant or non-malignant growths of 
the ovaria and broad ligaments ; by fibroid and other uterine tumors ; 
by enlargements of the prostate gland ; by various abscesses, heraise, 
faecal obstructions and accumulations ; and even by flatus, the last giv- 
ing rise to the so-called " phantom-tumor." 

M. Nelaton has described a fibroid tumor which occurs pretty fi-e- 
quently, according to his observations, in the iliac region, having, in all 
cases, a pedicle by which it is attached to the concave surface of the 
ilium, near its anterior superior process. M. Nelaton has seen fifteen 
cases, all of which occurred in women who had borne children. They 
may be removed by incision without entering the cavity of the peri- 
ton£Bum ; and when removed they have not returned." 

Cystic Tumors of the Liver present two varieties. First, the 
simple serous, or watery cyst, described by Mr. Brodie, and observed 
by Drs. Bristowe and Wilks to coexist frequently with cystic degenera- 
tion of the kidneys.' Second, the hydatid cyst, or acejpTialo-cyst hydatid, 
of a compound and proliferating nature, and containing the parasite 
called echinoGOCGus* We have no means of recognizing these cysts 
when they are small ; but when they have attained considerable size they 
may pass, by perforation, into the alimentary canal and be detected in the 
evacuations. They form, sometimes, very large tumors, and may at 
various periods of their growth be confounded with an abscess of the 
liver, encephaloid of the liver, or with dilatation of the gall-bladder. 
The essential points in the differential diagnosis are, the absence, in 
most cases, of pain, tenderness, or other signs of hepatic disturbance. 
But the symptoms which have been considered most pathognomonic 
are the musical note observed by Rayer and Brian9on on percussion; 
and, added to fluctuation, — which is common to this and to other cavities 
containing a thin fluid, — a peculiar vibration. In a case reported by 
Drs. Keyes and Yan Buren these signs were not present, and the diag- 
nosis was not made out until the cysts were evacuated by the bowels.' 
Experiments made by Brian9on seem to show that the absence of the 



1 Trans. Lon. Path. 8oc., vol. vi., p. 204 ; vol. 3di.,p. 89. 
Nelaton, Chir. Path. , vol. iv. , p. 394. 

* Trans. Lond. Path. Soc., vols. viL aaid x. 

* {Found also occasionally in other organs.) 

* Keyes and Van Buren. The Med. Record, Jan. 1, 1869. 
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vibration is clue to the excessive predominance of fluid in some cases, as 
coin[)ared to the number and size of the cysts. In case exploration is 
practicable, a fine trocar and canula should be employed, and great care 
must be taken that none of 

the contents of the cyst es- ^'s- s^a. 

cape into the peritoneal 
cavity. 

Treatment. — II e p a t i c 

hydatids evacuate them- 
selves spontaneously by per- 
foration, with or without 
suppuration, and are dis- 
charged l)y the bowels, sto- ' 
inach, bronchial passages, 
or through the integument. 

Dr. Ilarley has made an 
analysis of 87 cases which 
were operated upon, and of 
these 32 are reported to 
liave been cured ; the laro-- 
est proportion — 18 out of 
30 — being treated by mak- 
ing several openings, and 
by the encouragement of 
suppuration ; that is, by 
drainage rather than by at- 
tempts at extirpation of 
any portion of the sac. It 
would seem, however, that 
no attempt at opening the 
cysts ought to be made un- 
til the tumor has attained 
considerable size, on account of the dangers incident to the opening of 
the peritoneal cavity, which is likely to be obviated at a later day by 
adhesion in the progress of the malady. 




Acephalo-cyst llyilatitlf. Bright.* 



Extirpation of the Spleen. 

AYe shall not consider it necessary to say more of this operation than 
tliat it is reported to have been made seven times, and that only three 
of these patients survived the operation. The operators were Fantoni, 
Zacarelli, Quittenbaum, Kuchler, Spencer Wells, and Koeberle. The 
last of these operations is thus announced: — Mr. E. Koeberle, Sep- 
tember 21, 1867, extirpated an enormous spleen, weighing seventeen 



' Bright, Clinical Memoirs on Abdominal Tumors^ London, 1860. 
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pounds and a half, from a female forty-two years of age, of good con 
stitution. There were strong adhesions between the upper portion of 
the organ and the diaphragm, which had to be separated before the 
organ could be removed ; numerous small vessels were ruptured ; it was 
impossible to control the haemorrhage, and the patient succumbed. 

Tapping of the Belly. Syn., Paracentesis Abdominis, R. C. 

Paracentesis abdominis is made chiefly for evacuation of the accumula- 
tions of serum in the cavity of the peritonaeum, or for ovarian dropsy. A 
great many painful mistakes have been committed by surgeons in this 
operation, in consequence of errors in diagnosis. Women who were preg- 
nant have often been tapped for ascites, and it has come to my personal 
knowledge that a somewhat distinguished surgeon tapped a distended 
and h}^ertrophied bladder, believing it to be a case of abdominal 
dropsy. No harm came of the operation, however ; nor do we think 
pregnant women who have suffered " dry tapping " have generally suc- 
cumbed to the injury. The frequency with which the mistake has been 
made, and its possible serious results, will admonish the surgeon to in- 
stitute a very careful examination before proceeding to the operation. 

Withdrawing the fluids from the peritoneal cavity is regarded only 
as a palliative operation ; and, for this reason, it is not often deemed 
advisable until the patient suffers very serious inconvenience from the 
accumulation. After the first tapping the fluid generally accumulates 
much more rapidly than before, and the rapidity of its accumulation 
is usually in proj)ortion to the number of times the operation has been 
made. When carefully and properly made, this operation is remarkably 
free from danger, and in many cases the patients go about their duties 
)n the following day, suffering no inconvenience ; but, as we shall see, 
several serious accidents may happen, unless the necessary precautions 
are taken. 

The bladder must be emptied, lest, being full, it should be wounded. 
This danger scarcely exists, however, unless the opening is made very 
-ow down. The walls of the belly should be carefully percussed ; for 
although it is exceedingly rare that the fluid does not occupy a deep 
space, wholly in front of the viscera ; yet, owing to adhesions, or some 
other clause, it has happened that a portion of the intestinal tube 
has remained in contact with the anterior walls, and it has, when this 
fact had not been ascertained, been wounded. 

The patient sitting, or lying upon his side, is enclosed with a broad 
and long bandage, torn into three or four strips behind, or simply 
crossed upon itself, the two ends of which are to be intrusted to a 
couple of assistants, with directions to draw it more tightly as the 
fluid escapes. The object of this bandage is twofold, namely, to en- 
courage the fluid to escape more freely, and to give support to the 
viscera and to the abdominal vessels, the capacity of which vessels is 
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suddenly increased by the removal of the pressure, and the consequent 
abstraction of blood from the brain and other vital organs sometimea 
causes syncope. The point usually selected for the operation is the 
median line, through the tendinous structure of the linea alba, perhaps 
about midway between the umbilicus and the pubes. The surgeon 
may, however, select any point in this line, provided it is not lower 
than within three inches of the pubes. 1 have several times, when 
the umbilicus has been found distended by the fluid, and projecting, 
operated at this point, which possesses the advantage of not being 
covered by fat, and of presenting no tendinous structure through 
which the trocar must pass. The higher the puncture is made, 
the greater will be the danger of wounding the omentum or intestine. 
Operators have occasionally opened through an old hernial sac, from 
which the viscera have retired, and w^hich is now distended with 
serum. 

I wish to suggest to the surgeon the propriety of marking the spot 
upon the linea alba, with ink or the tincture of iodine, where it is pro- 
posed to cut, while the patient is lying upon the back, and before the 
bandage is applied ; since, when the belly is thus enormously distended, 
and after the bandage is applied, especially when the patient lies upon 
one side, it is very difficult to determine the situation of the linea alba ; 
indeed, it is quite possible to go several inches astray to the one side 
or the other, and to wound the internal epigastric artery. This acci- 
dent has happened to me. A woman upon whom I operated for ascites 
was reposing upon her side, and, after adjusting the bandage, an 
opening was made through it, and the belly tapped, as was supposed, in 
tlie linea alba; the serum escaped freely, until the evacuation was 
complete, and not a drop of blood had been seen either upon the sur- 
face, or mingled with the serum ; but when the trocar was nearly with- 
drawn, its distal extremity having escaped from the cavity of the peri- 
tona3um, but still remaining beneath the skin, a stream of arterial blood, 
nearly filling the canula, flowed from its open extremity. Alarmed, 
and uncertain how to proceed, I permitted the canula to remain in this 
position until nearly a pint of blood had escaped, thinking it better 
that it should flow outwardly than inwardly, and hoping that it would 
cease spontaneously. In this I was disappointed ; and. finally, I thrust 
the canula farther in, and the bleeding at once ceased. Preparing then 
a graduated compress, the trocar was again slowly withdrawn, and, 
arresting its extremity where it had been arrested before, the phenom- 
enon was repeated — the blood flowed in a full stream. Kemoving it 
entirely, blood continued to trickle quite fi-eely over the skin. The 
compress and a firm bandage were then applied, and the bleeding ceased 
altogether. . The recovery was as complete and rapid as usual in such 
cases ; and, several months later, having occasion to tap her again, I 
discovered that my first opei-ation was made three or four inches to the 
right of the median line ; and in the character of the serum which 
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escaped, I found evidence that there had been no internal hsemorrhagc 
after the first operation. 

If the person is very fat, it will be advisable to make an incision 
through the integument, until the tendinous structure is seen, before 
introducing the trocar; but not without reflectini; how 
very much attenuated this structure l)ecouies in old cases 
of dropsy, so that, unless careful notice is taken of the 
tissues, the peritonaeum may be unex2)ectedly exposed. 
In thin persons, and in those of ordinary fatness, it is 
better to use the trocar and canula alone. 

As soon as the point of the trocar has fairly entered 
the cavity, the canula must be thrust steadily forward to 
its hilt, and the trocar at the same moment withdrawn. 
Occasionally the orifice becomes obstructed by the omen- 
tum, and it should be then held away by a blunt probe, 
or, as is better, by a flexible catheter passed through the 
canula. Care must be taken not to admit air, and this is 
most effectually accomplished by rolling the patient more 
towards the front of the belly as the fluid escapes, and 
by withdrawing the canula when the serum no longer 
flows freely, for it is wholly unnecessary to evacuate 
ever}' pint of the fluid. 

AVhen the operation is completed, a small pad, secured 
1 )y adhesive plaster, must be laid over the wound, and 
the patient must then be laid upon his back, his belly 
well supported by bandages, and not permitted to rise, or 
even to occupy the sitting posture for twenty-fom- hours. 
This latter injunction is enforced by the following un- 
fortunate case, related to me by Dr. W. W. Reid, the gentleman whose 
Jiarae is so intimately connected with the method of reduction of the 
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hip-joint by manipulation, and who has requested of me that I would 
LMve the case all the publicity I could, as an admonition to other 
operators. 
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Dr. K. tapped Mrs. H. in Nov., 1844, while she was in the sitting 
pjsture, removing fourteen quarts of serum from the peritoneal cavity. 
She was supported by a bandage, and this was tightened as the size of 
the abdomen was diminished, but about the time the evacuation was 
completed she was seized with difficult respiration and a con^'nlsive 
cough, which was relieved by pressing very firmly up under the ribs 
toward the diaphragm. It was also relieved completely the moment 
she was laid down. The symptoms were so unusual and alarming that 
instructions were left by Dr. Reid when he left the house that she 
should not be raised in bed or moved until he returned. Six hours 
after the operation she was lifted by her attendants to remove her wet 
clothes, and was immediately seized with the same cough and difficulty 
in breathing as before. She was again laid upon the bed, but the 
symptoms were not changed by the change of posture, and in about 
two hours, before the arrival of the doctor, she died. Her death seem- 
ed to have been caused by suffocation, or inability to inspire, and not 
by syncope. No autopsy was allowed. 

Obstructions of the Alimentary Canal. 

Internal Strangulated Hernia. Syn., Strangulatio Interna, R. O. 

— A portion of intestine may pass through a natural or abnormal open- 
ing of the mesentery, meso-colon, or omentum, and become at once 
strangulated ; or the strangulation may be caused by adventitious bands, 
the product of some previous inflammation. 

In either case the general symptoms are the same as in strangulated 
external hernia ; the local signs are pain and tenderness, which may 
be more or less circumscribed ; and tumefaction, due to the accumu- 
lation of the contents of the bowel above the point of stricture. 

These accidents have seldom been recognized during life, except 
where they have occurred after the reduction of an external hernia ; 
and with this exception, therefore, they will rarely be subjected to a 
surgical operation. The operation, if made, consists in laying open the 
walls of the abdomen opposite the seat of stricture, in case the exact 
seat of stricture can be determined ; or, in case it cannot be determined, 
in making an incision in the median line, along the linea alba. The 
subsequent steps of the operation can only be determined by the pecu- 
liar anatomical characters of the case. Nearly all of the remaining 
intestinal obstructions occur chiefly below the ileum, in the colon or 
rectum. 

Intussusception. Syn., Intestina in se Suscepta, R. O. ; Inva- 
gination of the Intestine. — Invagination consists in the descent of 
the upper portions of the intestinal tube into the lower. It is a very 
common thing to find, in the post-mortem examinations of children 
and infants, an invagination of the small intestines at one or more 
points, especially in the lower portions of the jejunum and upper 
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portions of the ileum, but which gave rise to no obstructions or other 
symptoms during life. It is possible, indeed, that most or all of tliese 
invaginations occurred in the act of death. Most writers have denied 
that intussusception causing obstruction ever takes place in the small 
intestines, and it is certainly exceedingly rare ; but Dr. J. Lewis Smith, 
of this city, who has investigated this subject very thoroughly, has re- 
ported two examples of fatal intussusception of the small intestines.' 

Invagination causing obstruction may occur at any point of the large 
intestine, but its most frequent seat is at the ileo-csecal aperture ; the 
ileum being projected through this opening, which latter soon acts as a 
sphincter upon the protniding mass and causes strangulation ; or, if the 
aperture yields to the pressure and dilates, the intestine may continue 
to descend, dragging with it the mesentery, until it has traversed the 
entire length of the large intestine and presents itself beyond the anus. 
Dr. Smith relates a case quoted from Dr. Jones, in which a child, four 
months old, lived six weeks after the invagination commenced, and 
seventeen days after the ileum had protruded at the anus. 

Next in point of frequency the invagination commences at the caput 
coli, drawing down with it the ileum and successive portions of the 
colon in the progress of the involution, until at length, as in the case 
reported by Dr. Worthington, it escapes from the rectum. In both of 
these forms of extreme invagination the canal may remain in some de- 
gree open, the faeces being discharged externally, directly from tlie 
ileo-caecal aperture. Many of these cases occur without any previous 
intestinal disorder, but the majority have been preceded by diarrhoea, 
dysentery, or constipation. 

Symptoms of Intussusception. — Pain and tenderness in the course 
of the large intestines, sometimes a paljDable tumefaction, nausea and 
vomiting, accompanied by constipation, constitute the usual signs when 
strangulation exists. In the case of infants there is also added, in most 
cases, small, muco-sanguinoleiit stools with tenesmus ; or in extreme 
cases of involution, with only moderate strangulation, there may exist 
protrusion of the gut through the anus, and the presence of the ileo- 
csBcal valve may be demonstrated. In some cases an examination ^^r* 
anum may disclose the character of the malady. It has been observed 
in all these cases that injections are speedily expelled. 

Prognosis. — Intussusception in infancy or childhood is generally 
fatal ; a large proportion dying, when strangulation is acute, on the third 
day, and very few surviving one week. Nevertheless, a few are known to 
recover ; some by a spontaneous evolution of the invaginated gut, some 
by the sloughing off of the portion strangulated and its expulsion by 
the rectum; and others under the use of judicious remedies. 
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Treatment. — Cathartics are inadmissible ; opiates in moderate 
quantities are useful to allay spasm and pain; but large injections of 
air, in use for this malady since the days of Hippocrates, have always 
been found most effective. Large injections of water or of oil have the 
disadvantage of weight, and cannot well be substituted for air alone. 
For this purpose we may employ a pair of ordinary bellows, a stomach- 
pump with closely-fitting and well-oiled piston and valves, or a large 
India-rubber bladder fitted to a tube and supplied with a stop-cock. 

Surgical Operation. — It is said that in tlie adult a successful opera- 
tion has been made for the relief of the malady by incision through the 
abdominal walls ; and it is certainly only in adults that such a procedure 
could encourage any hope of success. Surgeons have with great uniform- 
ity condemned the knife as unworthy of a trial when either children or 
infants were the subjects of these accidents. In case the operation were 
to be attempted, the incision should be made in the median line, along the 
linea alba ; and all those precautions should be taken which are usually 
practised in the operation of ovariotomy. 

Volvulus, or a twisting of the mesentery or of the meso-colon upon 
itself, in consequence of which the intestines become knotted and 
obstructed, is a condition known to produce fatal strangulation ; but 
our means of exact diagnosis are so imperfect during life that it 
does not seem to require any further notice. It is enough that its 
symptoms imply acute obstruction and perhaps strangulation, and this 
might in some cases be all that it was required to know to justify an 
operation. 

Making an Artificial Anus. 

Chronic obstructions of the intestinal tube may be caused by the 
pressure of tumors or of aneurisms, by scirrhus and epithelioma of the 
rectum, by syphilitic and other rectal strictures, by congenital occlusion 
of the rectum, and in various other ways. Most of these abnormal or 
pathological conditions are known to occur chiefly in the lower portion 
of the sigmoid flexure or in the rectum ; some of them limit themselves 
exclusively to these regions. It is for this reason more than for any 
other that the operation for artificial anus has been usually made in the 
descending colon, or in the upper portion of the sigmoid flexure ; but an 
additional reason for preferring this point has been found in the 
fact that here, especially in the case of the adult, the intestinal canal 
may be reached without penetrating the cavity of the peritongeum. On 
the right side, the caecum and a portion of the ascending colon present 
the same anatomical advantages, and have therefore been occasionally 
selected for similar operations. 

Operation. — The operation which ought to be preferred in the adult 
is that first made by Amussat in 1839, and which has to-day been 
repeated many times with what has been regarded as encouraging success. 
49 
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The following is his method : — A transverse incision is made upon the 
left side parallel to, and about two fingers' breadth above the crest of 

the ilium, and four inches in 
length; the centre of which will 
correspond to the centre of the 
crest. Continuing to divide the 
tissues in this direction, portions 
of the fibres of the latissinuis dor- 
si, quadratus lumborum, obliqiuis 
externus and internus, and the 
transversalis will be successively 
exposed and cut ; or the line of the 
incision may be kept to the outer 
side of the quadratus lumborum, 

AmuRRat'R Operation. i • i i i 

so that its sheath only will be ex- 
posed, and its muscular fibres not cut. Cellulo-adipose tissue of more 
or less abundance will now be brought into view, beneath which lies the 
colon ; which last may be recognized by its hardness and by its bulging, 
if filled with faeces, and by its greenish color. The intestine being well 
exposed, is seized by a tenaculum, or with a strong ligature, and held 
until it is opened by a knife or large trocar and canula. If the wound 
is deep, care must be taken in emptying the gut that its contents do not 
escape among the adjacent tissues, or along the track of the wound. 
The operation is now completed by stitching the margins of the intestinal 
wound to the integument, and for this purpose it must be drawn well 
out. After the operation the patient should repose upon the wounded 
side to facilitate the escape of the contents of the bowels. If it is 
desired to render the canal fistulous and permanent, a large silver, ivory, 
or flexible tube may be subsequently introduced, furnished with a shield 
to prevent its escape inwards, and a stop-cock to control the faecal 
evacuations, or the open mouth of the tube may be kept closed with a 
cork or India-rubber pad, supported by a bandage. 

In operating upon infants with congenital occlusion of the rectum, it 
will be remembered that the kidneys are at this period of life large and 
extend outwards to near the line of incision ; that they are covered with 
very little fat ; and that the meso-colon descends lower upon the colon 
than in adult life. Some have, for these and other reasons, preferred in 
such cases Littre's operation, which consists in cutting from the left 
iliac region directly through the peritonaeum and upon the sigmoid 
flexure. This was the method adopted by my friend Dr. Pooley, of 
Yonkers, in a case of congenital occlusion of the rectum. The opera- 
tion was completely successful, and at the end of a year the child was 
in good health.' 

The vessels liable to be cut in this operation, whether made according 
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to Arriussat's or Littre's method, are small, and will be easily secured by 
the force])s and ligature. 

It seems necessary to state further, in regard to the operation of co- 
lotomy, in whatever manner performed, that although nearly one-lialf 
of the patients upon whom it is made have survived a sufficient length 
of time to render it certain that it is a proper surgical expedient where 
the purpose is solely to prolong life ; yet it cannot be denied that it 
seldom, if ever, results in a permanent cure by the restoration of the 
natural or original channel. 
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Speciilum Ani. 



Fig. 376. 



Surgeons have invented a number of instruments for the purpose of 
inspecting the interior of the anus and rectum ; but none of them pos- 
sess very much value. The rectum expands suddenly above the inter- 
nal sphincter, and it is impossible, with any speculum, to bring into 
view the walls of the canal above this point, unless they happen to be 
thrust downwards in the direction 
of the anal aperture. Even the in- 
struments recently invented, con- 
structed upon the same principle 
as the endoscope, with reflectors, 
have proved to me very unsatis- 
factory in the explorations of the 
deeper portions of the rectum. 
They are exceedingly difficult to 
manage, and do not, when most 
carefully applied, bring into view 
more than a very small portion of 
the field. It is well known, also, 
that in the limited space com- 
prised between the external and 
internal sphincters, specula afford 
very little assistance, unless the 
sphincters are already paralyzed, or the patient is completely under the 
uifluence of an anaesthetic. The specula which will, perhaps, be found 
most useful, and applicable to the greatest variety of emergencies, are, 
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the bivalve speculum invented by Dr. J. S. Thebaud, of this city— de- 
signed to be used, also, as a dilator or diviilsor ani — and the ordinary 
fenestrated speculum. A pair of lithotomy forceps has, in many cases 
served my purpose completely. 

But after all, the surgeon will often succeed quite as well by request- 
ing the patient to strain and thrust out the rectum, while he separates 
the nates, and with his thumbs and fingers everts the mucous membrane 
of the anus ; especially if he can have the opportunity of making the 
examination immediately after the patient has evacuated the bowels. 

Foreign Bodies in the Rectum. 

When foreign bodies are lodged in the rectum, and require to be 
removed, the patient should be placed at once completely under the in- 
fluence of an anaesthetic, which, by relaxing in some degree the sphinc- 
ters, facilitates the exploration of the rectum, and the removal of the 
offending substance. The fingers should be well oiled, and introduced 
slowly ; while an assistant draws the integument aside from either side 
of the anus. The instruction given to introduce the finger slowly, has 
a practical application to all cases in which it is necessary to explore 
the rectum. By this method we imitate nature in the expulsion of 
faeces, and the sphincter gives way with the application of only a mod- 
erate degree of force, and generally without pain, even when anaesthet- 
ics are not employed. Having determined the position of the foreign 
body by the finger, a pair of strong blunt forceps may be introduced, and 
the extraction effected before the finger is withdrawn. It is possible, 
indeed, when the patient is an adult and thoroughly anaesthetized, to 
introduce the whole hand into the rectum, and remove whatever it may 
contain, as my pupils at Bellevue saw me do during the winter of 1869- 
70 ; but this necessarily causes laceration and temporary paralysis of 
the sphincters, and is not to be recommended, unless in the event of 
the failure of more gentle means. Pollack, in the Wiener Med. Presse, 
1869, relates the case of a man who had a champagne bottle thrust into 
his rectum on a wager, where it remained for twenty-six days. It was 
finally extracted by the aid of a steel hook, and the patient soon 
regained his ordinary health. 

Congenital Occlusion of the Rectum and Anus. 

Congenital occlusion of the anus and rectum presents itself in various 
forms. First, the anus may be closed by a thin tegumentary covering; 
second, the intestinal tube may terminate a little above the internal 
sphincter, within an inch— more or less— of the integument; third, it 
may terminate at any point intermediate to the sigmoid flexure and the 
internal sphincters, and in either of the last two cases it usually forms 
at its termination an expanded pouch or cul-de-sac ; fourth, there may 
be a narrow canal, large enough, perhaps, to admit a goose-quill, 
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extending upwards from the anus from one to three inches, while the in- 
testinal canal terminates in a similar blind pouch a short distance above, 
leaving an intermediate and generally pretty firm fibro-cellular dia- 
phragm ; fifth, the anus and lower portion of the rectum may be ab- 
sent, and the gut may end in a small fistulous orifice upon the inner 
wall of the bladder, urethra, vagina, or by a side canal it may open, 
like a fistula in ano, anywhere in the perineum ; or it may terminate 
upon the anterior or lateral walls of the belly. 

Treatment, — The management of the first and most common form 
of atresia ani is exceedingly simple. The tegumentary septum is to be 
cut freely, either by a longitudinal or crucial incision. The subsequent 
discharge of faeces will maintain the orifice in a patulous condition. 

In the second variety, the surgeon will, in most cases, acquire a suf- 
ficient knowledge of the extent of the occlusion as early as the second 
or third day, by the amount of bulging when the child strains to evac- 
uate the meconium. If this is considerable, and especially if a certain 
degree of fiuctuation can be felt, the rectal cul-de-sac is not very far 
off, and with a trocar and canula, or with the knife, the surgeon may 
hope to reach the intestinal canal safely. When the knife is employed, 
in the case of a male child, a straight steel sound, or a strong silver 
probe should be introduced into the bladder, and retained during the 
operation, in order to avoid wounding the bladder or urethra. The in- 
cisions must be made cautiously, following the direction of the curve of 
the sacrum, and feeling occasionally, with the finger in the wound, for 
the bulging of the rectal cul-de-sac. Access having been gained to 
the gut by an orifice however small, it will be most prudent to enlarge 
the wound to the required dimensions by a pair of bullet or dressing 
forceps, introduced closed, and then forcibly expanded. In one of 
the several operations of this kind that I have had occasion to make, 
the bleeding was troublesome and alarming, considering the age and 
feebleness of the patient ; the wound was narrow and deep, and it was 
found impossible to secure the bleeding vessels. The only alternative, 
in such a case, is to complete the operation ; when, having brought 
down the rectal cul-de-sac, and made it fast to the integument, pressure 
may be employed with the finger, or with a large bougie. It is always 
desirable to bring down the rectum, as originally advised and practised 
by Amussat ; but in many cases, especially when the depth of the 
wound is more than one inch and a half, this will be found very difii- 
cult of accomplishment. In order to keep the channel open, it will be 
necessary to introduce a laminaria tent every day, guarded by a string 
to prevent its escape within the rectum. It is not necessary to retain 
the tent in the rectum constantly ; a few hours of each day will sufiice. 

Patients belonging to this class generally survive the operation, but 
it is not often, I imagine, that the functions of the anus and rectum are 
completely restored. I can recall two patients who survived a year, 
and perhaps longer, but they never had a movement of the bowels 
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without the aid of physic ; and in the case of one boy, who survived 
six years, and was then in excellent health, a tablespoonful or more of 
Epsom salts was always required to move his bowels. The anus in 
this case had apparently no sphincter muscles, but a couple of small 
polypi, lying just within the external orifice, seemed to serve the purpose 
effectually of preventing the involuntary escape of the faeces when the 
contents of the bowels were liquid. 

In the third variety, where, after suitable delay, no bulging or fluctua- 
tion indicates the approach of the rectum to the surface, it may still be 
proper to make the perineal incision ; but only with the understanding 
that the gut is not likely to be reached in this direction, and that in case 
of failure, colotomy is the only resort. 

The fourth variety is, in certain cases, quite as easy of management as 
the first. A trocar and canula may be made to perforate the membra- 
nous or fibro-areolar diaphragm, and the orifice may subsequently be 
enlarged by the forceps, as already directed in the management of the 
second variety. 

No rules can be given for the treatment of the last variety, or, more 
correctly speaking, for the several varieties comprised under the fifth 
division. It will be observed, however, that when the fistulous orifice 
appears in the perineum, it is thereby rendered quite probable that the 
intestinal cul-de-sac is in the lower part of the sacral curve ; but when it 
opens upon the walls of the belly above the pelvic basin, and especially 
if this condition is associated with small, compressed, and receding nates, 
there is almost certainly a total absence of the intestinal canal below the 
sigmoid flexure, and perhaps to a much greater extent. In all cases in 
which there is a small fistulous communication with the bladder, urethra, 
or vagina, the restoration of the natural channel or the formation of an 
artificial anus may be expected to result in their ultimate closure ; in 
the case of the lad, however, to whom reference has been made as sur- 
viving six years, a fistulous communication with the bladder did not 
close until the fifth year of his life ; but usually it closes much sooner. 

Stricture or Narrowing of the Rectum and Anus. 

Instead of complete occlusion, the anus and rectum are sometimes 
found at birth very much narrowed, requiring either incision, or the use 
of bougies, in order to secure the requisite capacity. At a later period of 
life the anus may be preternaturally closed by a spasmodic contraction 
of the sphincter muscles ; a condition generally induced by an anal ul- 
cer, by haemorrhoids, or by some other painful malady in this region ; or 
the stricture may be of a permanent character. There is no portion of 
the alimentary canal which is not subject to this condition, but the Ha- 
bility is greater at certain points than others. With the exception of the 
pyloric orifice of the stomach, at which point scirrhus is very common, 
it may be said that the liability to stricture increases as we descend ; but 
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it is especially apt to occur at, or near, the junction of the sigmoid flexure 
with the colon, and about two inches above the anus. There are many 
causes which may induce permanent stricture ; upon which a classifica- 
tion of varieties might be based. I shall mention only those examples 
which are most frequent. 

Syphilitic and Chancroidal Strictxures.— The most common cause 
of rectal stricture is syphilis and chancroid — especially the latter. At 
Charity Hospital these cases are constantly under observation, and they 
are observed to be particularly frequent among the women. The stric- 
ture is usually from one to three inches within the verge of the anus ; 
occasionally it is felt as a sharply defined band, in which case it is most 
often due to the cicatrization of a chancroidal ulcer ; but in some cases 
the stricture has a nodular feel, and is accompanied with other evidences 
that the patient is laboring under a syphilitic diathesis. In both varie- 
ties I have uniformly found the health of the patients greatly impaired. 

Treatment. — The therapeutical treatment of syphilitic and of chan- 
croidal stricture will be suggested by the general appearance of the pa- 
tient. I have seen fit, usually, to recommend for these patients tonics 
and good diet, with air and exercise. In syphilitic cases the bowels are 
apt to be loose ; but if they are in the opposite condition, oatmeal should 
constitute a principal article of diet. 

When the strictures are sharp and defined, and the health of the pa- 
tient will warrant a surgical operation, the stricture may be cut and 
then maintained in a patulous condition with bougies ; but I desire 
especially to warn the surgeon against either cutting or attempting to 
dilate by force any stricture which has a nodulated feel, and which is 
evideutly dependent upon a syphilitic constitution. In no less than 
three cases have I seen such practice result in speedy death. Even 
when the bougie is introduced with considerable care, and daily, it is 
very apt to cause pain, irritation, and sometimes ulceration of the mu- 
cous membrane. "Wax, tallow, and India-rubber are generally employed 
as rectal bougies ; but metallic bougies are to be preferred when the 
aperture is very small, and the canal not tortuous. Some of these 
patients have derived great comfort, if not permanent benefit, from 
daily injections of a weak solution of carbolic acid and water ; the in- 
jection being carried above the stricture by a flexible tube. 

Strictures, neither Syphilitic, Chancroidal, nor Cancerous, 
occurrino; two or three inches above the anus, are observed now and 
then, in both private and public practice, and with rather more fre 
quency in the former. These patients are in most cases anajmic, nervous, 
or hysterical women. The stricture is sharp and often very complete, 
so that it is with difiiculty that the point of the index flnger can be intro- 
duced ; it is, moreover, exquisitely sensitive to the touch. 

Treatment. — Attention to the condition of the bowels, improvement 
of the general health, and the daily and careful use of bougies will in 
most cases afford great relief ; but neither in this nor in any other forn. 
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of permanent stricture of the rectum can the patient expect a radical 
and complete cure. 

Tumors of the Rectum. 

Cancer. — This disease belongs almost exclusively to advanced life. 
When it originates near the verge of the anus, it sometimes appears at 
first as a simple fissure, whose margins become more and more indurated 
and elevated, while the ulceration is extending especially upwards in the 
direction of the mucous membrane. When cancer of the rectum ap- 
pears in this form it is generally epithelioma, and I believe I have saved 
a f.^w lives by removing these indurated ulcers freely with the knife, 
and treating the cases as we are accustomed to treat epithelioma of the 
lip, closing the wound and securing prompt union of the opposing sur- 
faces. 

Epithelioma and scirrhus occurring above the sphincters are not, in 
my judgment, curable by any surgical operation. Cures have been re- 
ported after the removal of large portions of the rectum for both epi- 
thelioma and scirrhus, but not upon reliable authority. 

Fibro-reeurrent Tumors, having a broad base, and smooth, round 
surface, according to Erichsen, sometimes occur just within the sphincters. 
The}^ may be removed by the whip-cord ligature ; but no assurance can 
be given that they will not return. 

Mucous and Fibro-mucous Polypi are not very unfrequent in the 
neighborhood of the sphincters, especially among children. Either of 
these forms of intra-rectal growths may be removed with great ease 
and safety by the ligature. Warty and villous tumors are also occa- 
sionally met with in this region, the latter of which has been particu- 
larly described by Mr. Quain. 

Venereal Warts and Syphilitic Tubercles are to be treated upon 
the same general principles which govern their treatment elsewhere. 
(See Syphilis.) If, however, it is proposed to remove vascular venereal 
excrescences or other similar growths from this region, by the knife, the 
surgeon will bear in mind the greater danger of haemorrhage here than 
in most other portions of the body subject to these formations. 

Anal Fissure. Syn., Rhagades Ani, R. C. ; Fissura in Ano. 

The term " anal fissure " has been applied to M^hat is in fact only a 
simple ulcer of the mucous membrane ; but which, in consequence of 
its peculiar situation, ordinarily assumes the form of a fissure, and is, 
moreover, a source of great suffering, and exceedingly difiicult to heal. 
It is situated in most cases just within the verge of the anus, and gen- 
erally in the direction of the coccyx, extending upwards in a fold of the 
mucous membrane often as high as the internal sphincter, and some- 
times considerably beyond this point. An anal fissure is in a few cases 
the result of a laceration, caused by the passage of hardened faeces ; 
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but in a large majority of examples its existence is due to those condi- 
tions of tlie general system which provoke ulcerations in other nmcous 
membranes, such as a venereal, scorbutic, or tuberculous diathesis, 
disorders of the stomach and bowels, general anaemia, etc. It is prone 
to occur in connection with haemorrhoids. 

The existence of a fissure may always be suspected when the patient 
observes that although he experiences very little or no pain in the act 
of defecation, it is certain to commence soon after, and to become in 
the course of a few minutes excessive. By the contraction of the 
sphincter upon the remains of the faecal matter, the sore is chafed and 
goaded, inducing the muscular fibres to contract with still greater vio- 
lence, and thus the suffering is by reciprocal action constantly increased, 
lasting sometimes several hours, or until the muscular irritability is 
exhausted and the sphincter again becomes relaxed. 

Treatment. — When the ulcerations are limited in extent, or do not 
depend in a great degree upon general causes, a cure may often be ef- 
fected by careful attention to the condition of the bowels, and by wash- 
ing the protruding rectum with warm water and soap after each evacua- 
tion. Benefit is often derived, also, from the application of a mildly 
stimulating unguent by means of a camel's-hair pencil, immediately 
after washing the ulcer ; and then resting half an hour or an hour in the 
recumbent posture. Solutions of alum and of sulphate of zinc are 
sometimes efiicacious, or the occasional application of the nitrate of sil- 
ver in substance ; but in case these and other therapeutical means fail, 
we have a very certain remedy in those measures which for a time 
completely paralyze the sphincters. 

Incision of the external sphincter, first recommended by Boyer, has 
since his day been generally practised ; the knife being introduced 
at the seat of the fissure and made to cut outwards until the circular 
and elliptical fibres are completely divided. The wound is then dressed 
with lint, and the cure is in most cases accomplished when the wound 
• has completely healed. Mr. Brodie thought it unnecessary to cut the 
whole of the sphincter, but recommended incision of the mucous mem- 
brane alone, including perhaps a few of the submucous muscular fibres ; 
the entire depth of the wound being not usually more than one line. 
Erichsen is satisfied with this method also. Gross recommends a simi- 
lar practice, or merely excision of the indurated margins of the ulcers. 
I cannot, however, agree with either of these distinguished surgeons as 
to the general efiicacy of simple incisions. They seldom or never suc- 
ceed, according to my experience, except in that class of cases which 
are generally amenable to therapeutical measures alone. The method 
perhaps always merits a trial, since it is attended with very little pain 
and with no hazard, but it will be prudent not to promise success. If 
Beyer's operation is practised, the incisions should never be made di- 
rectly backwards opposite the point of the coccyx, since in this direc 
tion the elliptical fibres will be split and not cut asunder ; nor directly 
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forwards in the female, by which operation faecal incontinence lias been 
sometimes occasioned. In cutting horizontally outwards, also, care must 
be taken to keep the anus stretched between the thumb and finger, or 
with a bivalve speculum, so that the surgeon may recognize the di- 
vision of the muscle by the sensation, and thus avoid the danger of cut- 
ting too deeply, and perhaps of wounding some of the perineal arteries. 

Recently it has been suggested by Eecamier to paralyze the sphinc- 
ter by forcible stretching of its fibres. I have practised forcible dila- 
tation in a good many cases, and while I cannot speak positively of the 
results in all, since some of them passed from under ray observatiou 
before the usual period of treatment had elapsed, yet I am able to say 
that of those which remained under observation all have been cured. 
The method of operating is as follows : — The patient being placed un- 
der the influence of an anaesthetic, the surgeon introduces both thumbs 
into the rectum and draws forcibly outwards until he touches the 
tuberosities of the ischia. In some cases when the anus is unusually 
dilatable, the thumb may be allowed to slide off from the tuberosities 
so as to continue the stretching beyond these limits. In doing so, how- 
ever, care must be taken, especially in persons of lax and feeble texture, 
not to carry the dilatation too far. I have once caused a thrombus in 
making too forcible extension; and it is possible to tear the rectum 
completely open. Some bleeding always follows the operation, but it is 
usually slight and soon ceases spontaneously. The after-treatment con- 
sists in frequent ablutions with tepid soap and water, and rest in the 
recumbent posture. No physic should be given earlier than the third 
or fourth day, nor will it then be required unless the bowels are consti- 
pated. 

Anal Fistula. Syn., Fistula in Ano, R. C. 

A " complete " fistula in ano consists of a fistulous canal leading from 
the rectum to the outer surface of the integument. Of " incomplete " 
anal fistulae, called also " blind fistulae," there are two forms, namely, ■ 
the external and the internal. Complete anal fistulae occur most often 
in tuberculous or syphilitic patients, or in persons whose health is in 
some way already seriously impaired. They are frequently results of 
chronic dysentery, low fevers, and of haemorrhoids ; but in a large pro- 
portion of cases they have their immediate source in perforating ulcers 
of the mucous membrane, situated just above the external sphincter, 
which, having penetrated to the subjacent areolar tissue, and having re- 
ceived a portion of faecal matter, form ischio-rectal abscesses. In due 
time these abscesses open somewhere in the neighborhood of the anus ; 
but not in general until the matter, arrested in its progress toward 
the surface by the superficial perineal fascia, has formed sinuses leading 
upwards along the outer wall of the gut, or laterally in the direction 
of its circumference. 

Treatment.— Complete fistula3 are very seldom, if ever, cured, 
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except by a surgical operation ; indeed, we do not see how such a re- 
sult can be expected so long as the contents of the intestine are per- 
mitted to pass freely into the ischio-rectal cavity, while, as is uniformly 
the case, they are not permitted to escape with equal freedom from the 
perhieal opening. A study of the anatomy of the structures involved 
would lead us to infer, also, what clinical experience has established, 
that there is but one surgical expedient which has any proper claims 
to consideration, namely, division of the external sphincter. 

The external, or lower sphincter, is composed of two sets of mus- 
cular fibres — the elliptical and the circular. The circular fibres are 
merely a continuation of the involuntary circular muscular fibres of 
the rectum. They lie in immediate contact with the mucous mem- 
brane at the anal orifice, and, by the aid which they give to the ellip 
tical fibres, insure its complete closure. The elliptical or voluntary 
fibres of the sphincter are not continuous, but compose two flat mus- 
cular planes, whose anterior extremities are attached at the " common 
point of junction " in front of the anus, while their posterior extremities 
are attached to the coccyx ; they are intimately adherent to the integu- 
ment surrounding tlie margin of the anus, and at this point they 
measure about half an inch in breadth. The internal or upper sphincter, 
situated in the adult about one inch higher, is composed entirely of 
circular, involuntary fibres, and is incapable of closing the canal com- 
pletely ; in fact, it serves only as a break- water, to receive the first strain 
of the downward pressure, and to mould into a somewhat conical form 
the fjEcal mass. 

These constitute the anatomical reasons why an ulcer, or any lesion 
of the mucous membrane situated just within the external sphincter, 
cannot repair itself, so long as the sphincter retains its normal 
contractile power. At this point alone is the descent of the intestinal 
contents completely arrested, and forced to seek an outlet against its 
walls ; and whenever the smallest amount of faecal matter has pene- 
trated the mucous membrane, it is urged forward incessantly, until it 
causes suppuration, and finds an aperture of escape through the skin. 
For the same reason, a fistula once formed, and communicating with 
the rectum, cannot be made to heal until the sphincter is paralyzed ; 
but, as when the dam is removed, the sluice-way will dry up, so when 
the external sphincter is cut, the fistula will heal. 

In a large proportion of all the examples of complete fistula which 
have come under my notice, the rectal aperture has been within half 
an inch of the verge of the aims ; and when, owing to the tortuous 
wurse of the canal, the probe has not been able to find the internal 
opening, it has been soon recognized by the finger introduced within 
the anus ; or, it has been seen by carefully everting the mucous mem- 
brane. The probe, or a somewhat flexible grooved director, being noM 
thrust into the rectum, and brought out at the anus, the operation ia 
completed by dividing the intermediate tissues. 
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There will be found a few examples, no doubt, in which the internal 
orifice is above the internal sphincter ; but even in tliese cases it will be 
prudent to first try the effect of cutting the external sphincter alone. 
In most cases this operation will be successful ; and if the surgeon has 
cut many fistulae by the high incision, he will be reluctant to take the 



Fig. 377. 




Operation for Fistula in Ano. 



chances of a troublesome bleeding, to which his experience must have 
taught him the patient will be thereby exposed ; or, indeed, if he will 
before operating introduce his finger, and feel carefully for the pulsa- 
tion of the hsEinorrhoidal arteries, he will usually find sufticient reason 
for preferring the low incision. 

Having cut the sphincter, it only remains to lay a small piece of lint 
between the margins of the wound, and place the patient in bed. As 
in all other operations about the rectum, it will be assumed fliat the 
surgeon has taken the precaution to empty the bowels, and especially 
the rectum, the day previous to the operation ; and that he will now 
insure quiet for the following two or three days by a small dose of 
opium. 

In certain cases fistulous openings exist upon both sides ; and although 
division of the sphincter upon one side is sometimes adequate to the 
cure of these cases, it will do no harm, and will render the cure more 
certain, to cut the sphincter on both sides at the same time. Where the 
integument is extensively undermined the cure will be hastened by 
free incisions in whatever direction the underlying cavities may 
extend. 

As to the treatment of anal fistuljE by the ligature, I do not think 
it is for a moment to be considered unless the surgeon has become con- 
vinced that the gut must be divided above the internal sphincter. In 
such a case, a seton may be passed, and tied moderately tight over 
the included tissues, in order that he may in this manner obliterate 
the vessels, and thus prepare the way for the completion of the opera- 
tion safely by the knife. Complete division of the tissues by the 
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ligature is tedious, painful, and attended with more danger to life thar 
the judicious employment of the knife. 

Incomplete Internal Fistula. — When the fistula is incomplete, and 
internal, it will be proper first to render it complete, by an external 
incision and then adopt the treatment already recommended for a 
complete fistula. 

Incomplete External Fistulas, the effect often of blows upon the 
ischio-rectal region resulting in the formation of abscesses — sometimes 
depending upon caries or necrosis of the ischiatic bones, but still more 
frequently following upon a simple furunculus — generally get well 
without any other surgical interference than giving a free exit to the 
matter, or exposing and removing the necrosed bone. They at least do 
not, as a rule, demand the division of the sphincter. Nevertheless, this 
operation becomes necessary in some cases, on account of the inability 
of the fistulous channel to become closed, so long as its inner wall is 
subject to the influence of the sphincter, since at each contraction of the 
muscle the walls of the channel tend somewhat to separate from each 
other. 

Some physicians and surgeons have thought it unadvisable to close a 
fistula in ano when the patient was laboring under phthisis. My experi- 
ence does not permit me to entertain this opinion. The purulent dis- 
charges in these cases are often excessive and exhausting, and the con- 
tinuance of the fistula provokes intestinal irritations, causing tenesmus 
and diarrhoea ; and it has happened to me in several instances to witness 
a marked improvement of the general condition of tuberculous patients 
when a cure of the fistula had been effected. ISTor is there, we think, any 
better ground for the opinion which some have entertained, that if the 
fistula is cured at all in these cases, it should be accomplished gradually, 
by the ligature for example. The truth is, however, that fistulse occur- 
ring in consumptive patients are pretty sure to heal slowly, even when the 
knife is employed ; and in fact the great danger is, that with our best- 
directed efforts they will never be made to heal ; but if there is any 
probability that the fistula has served a useful purpose as a derivative, 
it is much better to place an issue in the arm or in some other part of 
the body, rather than permit the continuance of the fistula. 

HaBmorrhoids. 83^1., Haemorrhoides, R. O. ; Piles. 

The term " hsemorrhoids " is applied to certain tumors formed in the 
lower part of the rectum and about the anus, by dilatation of the 
liaemorrhoidal veins, and more especially of those which compose the 
submucous haemorrhoidal plexus; which condition of dilatation is 
usually accompanied with hypertrophy of the walls of the veins ; and, 
when they have been subjected to frequent attacks of infiammation, by 
liypertrophy or infiltration of the adjacent areolar and mucous tissues. 
The terms usually employed to designate the varieties of pihis— 
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depending upon their seat and hsemorrhagic or non-liaemorrhagic char- 
acter — are "external" and "internal," "bleeding" and "blind." 

HiBmorrhoidal dilatations sometimes occur suddenly, but they are, in 
most cases, of slow and irregular growth, appearing and receding from 
time to time, but increasing steadily in size upon each successive return. 
The}' may be caused by whatever gives rise to congestion of tlie 
hoemorrhoidal veins ; and they have been most often induced by violent 
straining at stool to exj^el hardened faeces, or to obtain relief in the 
tenesmus resulting from diarrhoea and dysentery. Sedentary occupations 
favor their occurrence ; visceral obstructions, and especially such as pre- 
vent the free return of the blood through the portal system, constitute 
active, indirect, or predisposing causes ; tliey are said also to have 
been often caused by riding on horseback ; but our own experience does 
not confirm this latter observation. If certain classes, such as cavalry 
officers, who use the saddle a good deal, have been shown to be pecu- 
liarly liable to piles, it must, we think, be attributed to some other 
cause ; since the disease is rare in those portions of our own country 
where the horse furnishes the principal mode of conveyance and of 
travel. It may be well to suggest to those who find themselves troubled 
with piles, and who may be disposed to attribute their misfortune to the 
saddle, that one of the most fruitful causes is that constant excitement 
of tlie mucous membi'anes which so generally ensues upon the free and 
habitual use. of wines, whiskey, and other stimulants. Horseback riding 
is, in our estimation, a hygienic measure of inestimable value in a great 
variety of human maladies, and we would regret that it should be 
made responsible for the consequences which belong legitimately to 
other less useful practices. 

Therapeutical Treatment. — The general treatment of hemorrhoids 
consists, ^rs^, — in the removal of all those causes which predispose to, 
or excite venous congestion in the rectum. Active out-door occupa- 
tions must be substituted for those which are sedentary. Habitual con- 
stipation must be overcome by laxative diet, and by absolute 
regularity in the evacuation of the bowels ; — neither cathartics 
nor enemata will ever accomplish this most important indication. 
In case, however, the bowels are loaded with faecal accumula- 
tions, a single active cathartic may prove serviceable; and especi- 
ally will this practice be found useful, when with this condition of the 
bowels there are associated constantly recurring haemorrhages. Tenes- 
mus and diarrhoea must be restrained by appropriate remedies. The 
j)atient must not permit himself to sit long upon the stool ; and, imme- 
diately that the evacuation has occurred, he must bathe the anus and the 
protruding piles with cold water. After gently wiping the parts, they 
should be lubricated with simple cerate, cold cream, glycerine, flaxseed 
or slippery-elm water ; and, if protruding, they must be pressed back, if 
possible, while the patient is in the supine position with the hips elevated, 
or supported upon his knees with his head and chest resting upon the 
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bed. If the haemorrhoids are inflamed and swollen, and cannot be 
made to retire, continued rest, with cold applications, or with poultices, 
may be required. Second, — in the employment of those agents which 
experience has shown to possess a somewhat specific influence over con- 
gestion, irritation, and inflammation of mucous membranes. Among 
these the terebinthiiiate and balsamic remedies occupy the first rank ; 
and Bishop Berkeley's famous " tar- water " has not lost its reputation as 
a domestic remedy in our day. In doses of about one drachm of tar daily, 
in half a pint of water, it is a gentle laxative, and a very effective seda- 
tive to an irritated rectum ; or the tar may be given in the form of pills, 
five to ten grains daily. Fifteen or twenty drops of the balsam of 
copaiba, or ten of the spirits of turpentine, properly diluted, and taken 
every night for a few days or weeks, we have found exceedingly 
serviceable, especially in cases of bleeding piles. Sulphur, with magnesia 
and Epsom salts, pi-epared according to the following formula, is parti- 
cularly recommended by my colleagues, Drs. Yan Buren and Elliot : — 

. MagnesifB ; magnesias sulphatis ; sulphuris precipitatis ; sacchari lac- 
tis; aa 1 ss. ; pulv. anisi, 3 ij. M. Of which one or two teaspoonfuls 
are to be taken in water at bedtime. 

By careful attention to the foregoing rules a " paroxysm" of piles 
may be often relieved, and their recurrence rendered less frequent. 
Indeed it is possible, by strict attention to hygiene, to accomplish a 
radical cure in certain exceptional cases. When the piles are external, 
the cure may sometimes be facilitated by the application of the nut-gall 
ointment prepared as follows: — I^. Pulveris gallae, 3 i. ; liquor, plumb, 
diacet. gtt. xv. ; adipis, 1 ss. M. It must be understood, moreover, that 
external piles are frequently cured spontaneously, by a rupture and 
extrav asation of their contents, by suppuration, or b}^ consolidation and 
subsequent absorption of the products of inflammation. The flabby, 
pediculated, tegumentary masses often seen around the verge of the 
anus in persons who have long suffered from haemorrhoids, are gener- 
ally the vestiges of old and spontaneously cured external piles. 

Surgical Treatment of External Piles. — Small tegumentary folds, 
which are usually the remnants of old piles, sometimes become chafed 
or inflamed, causing suflicient annoyance to require their removal. They 
may be cut away, when not inflamed, with a pair of scissors, in the 
direction of the folds of the anus. If any considerable portion of in- 
tegument is removed in the direction of the circumference it may cause 
contraction of the anal aperture. The surgeon must bear in mind, 
also, the possibility of the excision being followed by a ti-oublesome 
bleeding ; and as it is impossible generally to tie the bleeding vessels, he 
must be prepared with the dry persulphate of iron, lint, and compresses, 
to control it if necessary. 

A suddenly formed, round, very tense and purple tumor occurring in 
this region, is the result of the rupture, and not of the dilatation of an ex- 
tei-nal haemorrhoidal vessel ; and, if not complicated with inflammation 
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it may be opened and its contents allowed to escape, When a sponta 
neous cure will nsually be effected. Sometimes, however, when the 
coagulated blood has been pressed out from a thrombus of this kind, it 
continues to bleed, and the bleeding may require for its arrest the per- 
sulphate of iron or the ligature applied to the entire mass. ^Yhen a 
haemorrhoidal thrombus is inflamed it is even more likely to bleed freely 
after incision ; but the application of persulphate of iron, of pressure, or 
of the ligature in mass, to acutely sensitive and inflamed tissues, are alter- 
natives to be avoided if possible. We had better, therefore, leave these 
inflamed thrombi to subside slowdy under absorption, or perhaps to sup- 
purate — the latter of which is the least frequent result — rather than to re- 
sort at once to free incision. If, however, in any case, the great suffering 
which they occasion seems to demand immediate relief, we may make 
two or three small punctures, with tolerable safety and with some 
advantage to the patient. 

If the verge of the anus presents one or more purplish, shining 
tumors which have formed more slowly, they are probably examples of 
simply dilated veins, or, as is more frequently the case, the tumors are 
composed of congested veins and arterioles with more or less of the pro- 
ducts of inflammation, which have assumed a mottled purple and reddish 
color in consequence of a partial strangulation caused by the sphincter. 
These tumors cannot be made to retire within the anus, inasmuch as 
they have their attachments, at least in part, externally ; and they must 
be soothed by cold applications and poultices, being permitted to 
remain where they are ; and not until the inflammation has entirely 
subsided will it be prudent to attempt their extirpation. 

Many surgeons who do not advocate the use of the knife in internal 
piles, do not hesitate to recommend and practise this mode of operating 
in external piles ; but it will be observed that in a large majority of 
cases the base of the pile extends fairly within the sphincter ; and ex- 
cision under these circumstances is attended with no inconsiderable 
danger of internal bleeding, in consequence of the retraction of the 
wound within the anus. It is more prudent, I believe, and this with 
few exceptions has been my practice, to ligate external hgemorrhoids in 
the same manner that I shall presently ad\'ise the ligation of internal 
hasmorrhoids. Simple incision will often prove sufficient for their cure ; 
but if this method is adopted the surgeon must not be surprised to find 
it necessary to apply the ligature subsequently, to arrest the bleeding. 

This is the only class of cases in which it would ever seem advisable 
to attempt the treatment by nitric acid ; but as it is no more radical 
than the ligature, and much more tedious, it is difficult to see why it 
should be preferred. 

Surgical Treatment of Internal Piles. — External piles occasionally 
rupture from unusual efforts at stool and bleed freely, but such an 
occurrence is quite exceptional ; while internal piles are exceedingly 
prone to haemorrhages, indeed it is quite as exceptional when they do 
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not bleed, so that the subject of this latter affection becomes in the 
course of a few years blanched by the constant drainage, and the 
general health is in most cases seriously impaired. The reason for this 
marked difference is to be found in the greater delicacy and vascularitj' 
of the mucous membrane within the sphincters an inch or two above 
the anal aperture. Not only the veins, but the mucous membrane 
itself becomes hypertrophied at the point where internal piles occur ; it 
becomes much more vascular and covered with granulations which 
present a velvety appearance, like the granular conjunctiva, and from 
which blood can be made to ooze like sweat whenever they are pressed. 
These vascular granulations, and not the dilated veins, are the usual 
sources of the haemorrhages. It is mostly 
arterial blood which escapes in this manner ; 
and sometimes an arteriole may be seen to be 
actually ruptured, and the blood will escape 
from tlie surface in a fine sharp jet. 

When these tumefied and vascular portions 
of mucous membrane, enclosing hypertro- 
phied veins, are thrust down from time to 
time, until at length they emerge from the 
anus, they drag with them considerable por- 
tions of the gut, and bear some imperfect 
rememblance to what is properly designated 
as " protrusion of the rectum ; " only that 
there is at first but one tumor protruded, 
then a second, and finally a large number, 
giving to the surface of the gut, as it lies 
exposed after a stool, a bossed appearance, 
such as does not belong to simple protrusion 
of the rectum. 

Wlien these are permitted to remain down internal puea. 

tw long they often become strangulated by 

the sphincter, and swell enormously. In some cases they have sloughed 
off, and a spontaneous cure has been effected, but always at the hazard 
of forming a stricture when the cicatrization is completed. 

To reduce them under these circumstances is not always an easy mat- 
ter ; but this can generally be accomplished if, while the patient is 
resting upon his back, with the hips elevated, the surgeon, having cov- 
ered the mass with a piece of lint smeared with cerate, grasps the tu- 
mors with his fingers, so as to press with their extremities upon the 
margin of the sphincter, and then bears up steadily for a few moments. 
Tlie sphincter will often, under this pressure, be coaxed to dilate, and 
the tumors may tlien pass in easily. 

When, from frequent extrusion, the sphincter has become relaxed, 
tliey are liable to fall down at any hour of the day, and at most incon- 
venient seasons. A pad, or a compress, supported by a bandage, 
60 
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sometimes affords relief in these cases ; and wlien tliey do not the 
patient must be advised to have his regular daily stool at bedtime, aud 
not in the morning. After an evacuation the sphincter remains relaxed 
and open, sometimes two or three hours ; but during the night it re- 
covers its contractile power, and, if not put upon the stretch in the morn- 
ing again, the patient may escape these annoyances during the day. 

An operation for the radical cure of internal piles will in most cases 
sooner or later become necessary, and delay can seldom be properly 
advised. Surgeons are not without expedients in this class of cases ; 
but we shall dismiss most of the methods devised, and sometimes prac- 
tised, with very few words : — 

Excision. — Since Dupuytren has told us how he used to thrust a red- 
hot iron up the rectum to arrest a bleeding caused by cutting off inter- 
nal piles, very few have ventured to imitate his example. No one to- 
day practises excision of internal piles. 

Actual Cautery. — The treatment of this malady by the heated iron 
is equally unsafe with excision, and may be regarded as an expedi- 
ent deserving to be mentioned only as cruel and barbarous. 

Potential Cautery. — Various mineral and vegetable escharotics have 
■occasionally been employed, but most commonly undilute nitric acid. 
If the haemorrhoids can be well thrust out, and do not quickly recede, 
nitric acid may be used with a tolerable degree of safety ; but the rem- 
edy is often slow and tedious in accomplishing the cm'e, and never so 
certain as the ligature. It has been considered as particularly ap- 
plicable to those cases in which the mucous membrane covering 
the haemorrhoids is granular or villous in appearance. The method 
of using nitric acid preferred by myself, is to touch a portion of 
the centre of the tumor with a piece of soft wood, sharpened, and 
holding a single drop of the acid, and then drjdng the surface tho- 
roughly with lint, or covering it with lint saturated with an alkaline 
solution. 

Galvanic Caxitery. — The use of the galvanic current as a means of 
cauterization appears to me a complex and cumbrous method of ac- 
complishing what can be done equally well by a nmch more simple 
process. If either were to be employed, I would prefer the heated iron 
or nitric acid. 

The Ecraseur. — It has been often affirmed that by means of the or- 
dinary chain-ecraseur we may operate successfully, and without fear of 
haemorrhage. In reply, I wish to state that I have had with this method 
a limited but very satisfactoiy experience. I removed a single inter- 
nal htemorrhoid from a gentleman in the fall of 1869, by the ec-raseur, 
taking great care to proceed slowly, as is advised by those who employ 
the instrument for this purpose ; but the bleeding which immediately 
followed was terrific, and my patient was only saved by hastily draw- 
ing out the rectum with a vulsellum, and applying, by the aid of a 
needle, a strong ligature to the wounded tissues. A friend of mine 
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has recently had a similar experience; and probably neither of us will 
ever feel justified in resorting to this method again. 

Dr. J. C. Nott, of New York, has had constructed what he terras a 
" rectilinear ecraseur ;" by the employment of which, in cases of inter- 
nal lijemorrhoids, he believes that we may avoid in a great measure the 
danger from haemorrhage incident to the use of the ordinary ecraseur; 
he also thinks it less liable to cause rectal strictures, inasmuch as it does 
not, when properly ap})lied, em- 



of 



Fig. 379. 



brace so large an amount 
structure. The instrument is 
composed of two parallel blades, 
which close like a clamp. One 
blade has a narrow fenestra run- 
nino; nearlv its whole len2:th; 
and the other is constructed with 
a tenon, serrated like the teeth of 
a line saw, which, when the in- 
strument is closed, occupies com- 
pletely the fenestra or mortise 
ui the opposite blade. There is, 
also, a slioulder projecting on each 
side of the blades for the purpose 
of crushmg more perfectly the 
tissues. This instrument does not, 
hke the ecraseur of Chassaignac, 
completely sever the parts to 
which it is applied, but only 
crushes them, leaving a small pe- 
dicle, to which Dr. Nott advises, 
as a matter of prudence, in the 
case of internal piles, the appli- 
cation of a ligature. The vital- 
ity of the tissues being destroyed 
by the Ecraseur, the ligature 
causes no pain. Some years 
since Dr. Isaac E. Taylor, of 
I^ellevue Hospital, devised a very 
similar instrument for the re- 
moval of intra-uterine growths. 
There can be no doubt that either 
of these instruments, and espe- 
cially that of Dr. Nott, w^hich is 
lighter and better suited to the treatment of the malady in question, 
ought to be preferred to the ecraseur of Chassaignac. 

Ltgatxire. — The ligature alone has endured the test of time and ex- 
perience. Employed from an early day by the most judicious surgeons, 
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it continues to furnisli testimony of its safety, simplicity, and elficacy. 
Up to this moment, although I have used the ligature in some form a 
great many times, no troublesome bleeding has ever followed, and, with 
one exception, no accidents of any kind have ever given me cause foi 
anxiety or alarm. 

The exception to which reference is made was in the person of a man 
at Bellevue Hospital, in which case a chill occurred on the second or third 
day after the operation, followed by delirium and some coma. His 
skin became icterode, and the bowels tympanitic. The precise charac- 
ter of the secondary lesion was never determined, although pyaemia 
was suspected, but he made a complete recovery after a few weeks' ill- 
ness. It was subsequently ascertained that the man was very intemper- 
ate, and that he came into the hospital just after a debauch. To these 
circumstances, less than to the operation, it seemed proper to attribute 
the alarming sequences of the operation. Moreover, so far as my 
knowledge of my own cases extends, the operation has almost invariably 
resulted in a complete cure. Drs. Yan Buren and Yalentine Mott have 
recorded a similar and equally fortunate experience with the ligature. 
What more can be said of any other mode of operating ? 

If the patient is to use an ansesthetic, the bowels should be emptied by 
a cathartic on the day preceding the operation ; and if the operation 
is to be made at 10 a.m., he should take half a grain of opium, and the 
rectum should be washed out with water alone at 8 a.m. In most cases, 
the patient being placed* in position, the pile may be seized and drawn 
down with a vulsellum. In case this is found to be difficult or impossi- 
ble, we may follow the suggestion made by Dr. Yan Buren, and the val- 
ue of which I am able to confirm, namely, to first paralyze the sphincter 
by stretching it, as in the operation for fissura in ano already described. 
There will be no difficulty then in reaching and withdrawing the hae- 
morrhoids. A large needle, armed with a stout double ligature, is now to 
be thrust through the base of each hsemorrhoidal tumor, separately, and 
the needle being removed, the ligatures are tied firmly on each side, and 
(;ut away close to the knots. It is not necessary to draw upon the ligatures 
with immoderate force, such as would endanger the complete or partial 
section of the tumor. If there are many tumors, it will not be prudent to 
tie them all ; nor is it necessary. "Wlien one or two are strangulated 
upon each side of the anus, the remainder usually disappear in conse- 
({uence of the inflammation which results. After the application of the 
ligature the piles may be reduced, or if this is impracticable, or causes 
much pain, they should be permitted to remain and be treated with poul- 
tices. The bowels should not be disturbed until the third or fourth day ; 
when a dose of castor-oil, followed by an enema of tepid water, will gen- 
erally be required. 

Wlien the operation is made without an anaesthetic, the patient should 
sit in a basin of warm water a few minutes until the sphincter is relaxed, 
and the haemorrhoids sufficiently protruded; or he may restrain the 
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evacuation of his bowels until the operation is about to be made; 
immediately after which it will be found that the parts are in the most 
favorable position for observation. 



Prolapsus of the Rectum. Syn., Prolapsio Recti Intestini, R. O. ; Prolapsus Ani. 



Fig. 380. 



Prolapsus of the rectum presents itself under two forms. The pro- 
lapse may occur as a true intussusception, the lower, middle, or upper 
portion of this canal being invaginated, and thrust out from the anal 
aperture. There is reason, also, to suppose that tliis invagination some- 
times exists without appearing at the anus, causing a more or less com- 
plete obstruction to the passage of the faeces, and pei-haps eventually a 
stricture. ( See Intussusception. ) 

The second form of prolapsus commences as a tumefaction of the 
mucous and sub-mucous tissues, near the verge of the anus, or just with- 
in the sphincters ; in consequence of which these structures, which are 
only loosely attached to the muscular walls of the rectum, become extru- 
ded from the anus and roll out, forming a more or less perfect circle 
of swollen mucous membrane. The causes continuing to operate for a 
length of time, the tumefaction extends upwards, involving more and 
more of the walls of the gut ; and at length the muscular coats them- 
selves are drawn do^^^l and protruded, constituting true intussusception, 
but differing from the accident described under this name, chielly in 
the pathological circum- 
stance that it has its origin 
in oedema, inflammation, 
or hypertrophy of the 
mucous membrane, and 
sub-mucous areolar tissue. 

Prolapsus of the rectum, 
in all its varieties, is much 
more common in infancy, 
childhood, and old age, 
than in middle life. With 
uifants it is caused by pro- 
tracted diarrhoea, ascari- 

des, stone in the bladder, or by any of those causes which induce the child 
to strain. In old age it may be caused by straining to evacuate the 
bladder when the patient has a stricture, an enlarged prostate, or a vesical 
calculus, or by long-continued tenesmus. Its existence at any period 
of life is generally associated with ill-health, but we have seen some 
marked exceptions to this rule. 

Treatment.— The primary cause having been ascertained and, if 
possible, removed, attention must be given to the regulation of the 
bowels, and to the improvement of the general health where a failure 
in these regards is manifest. 
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Every possible means must be employed to prevent the protn;aion on 
all occasions ; since it is only by a steady maintenance of the parts ic 
position that the sphincters can recover their normal power of coiitrac 
tion, and the swollen and relaxed internal structures bo relieved of 
their congestions and return to a state of health. If the patient is an 
infant or a child, the nurse must, whenever it is possible to do so, liold 
him in a half standing posture when he evacuates the bowels or uri- 
nates. With older persons the same position will generally prevent 
the descent of the gut ; or the patient may relieve himself while lying 
upon his back, or while resting upon his hands and knees ; but under no 
circumstances must he sit in the position usually occupied in defecation. 
He must not strain or occupy much time in evacuating his bowels. 
And as soon as the bowels are relieved, it will be advisable to bathe 
the anus, and also the rectum if it is protruding, with cold water; 
but if the mucous membrane has been exposed and washed, it is 
important that it should be lubricated with flaxseed, glycerine, or with 
some other suitable substitute for the natural mucous, before it is 
returned. Here is a point in the hj^giene and therapeutics of the 
rectum which has not been sufficiently understood. The removal of 
the mucus, by lavements and enemata, never fails to perpetuate the 
constipation which it is intended to relieve, unless some artificial lubri- 
cant is substituted. Well-adjusted compresses, secured with bandages, 
are more often serviceable in prolapsus than in hemorrhoids, but they 
are seldom of much use in either. Pessaries increase the relaxation of 
the sphincters, and in general are found to be very uncomfortable, 
useless, and sometimes mischievous. 

The remedies which my pei-sonal experience has led me to recommend 
to those who have listened to my instructions, are, as will be seen, few 
and sufficiently simple, but they have almost always proved effectual. 
The exceptions have been found in cases of enormous protrusions, 
occurring in old people, or in patients whose sphiuctei-s have been 
destroyed by syphilitic ulceration. 

The surgical operations which have been practised for the relief of 
prolapsus are of two kinds : — 

First, re- enforcement of the external sphincter by shortening the 
integument about the anal aperture. Mr. Hey recommended elevating 
a few folds of the integument on either side of the anus and cutting 
them away with the scissors. Dupuytren removed the folds in a 
similar manner, but extended the incisions fairly within the anus so as 
to include portions of the mucous membrane. When Dupuytren's 
operation is made the surgeon must be prepared for hsemorrhage, which 
is sometimes quite free, although the incisions may be very superficial. 
Leonidas and others have applied the actual cautery. Henry Smith 
recommends nitric acid, and Gross prefers the ligature. My own 
experience is limited to Dupuytren's method, which, when the operation 
ib carefully performed, is unattended with danger, and in all other 
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respects has somewhat the advantage of either of the others. The 
choice of the operation may, however, in this case be very properly left 
to the judgment of the surgeon. 

Second, ablation of the protruding mucous membrane. This opera- 
tion has occasionally been practised, and with some degree of success ; 
but it is attended with too much danger from bleeding ever to be 
thought of except in cases of strangulation, and where the protrusion 
proves irreducible. 

Strangulation of the Prolapsus. — This occurs pretty frequently 
with children ; but very rarely with old people, in whom generally the 
sphincter has become too greatly relaxed to admit of strangulation. 

The patient should be placed upon his back, with the hips elevated, 
aud, having covered the gut with a piece of lint spread with cold cream, 
steady and continued pressure must be made with the hand. In some 
cases it will be made to retire more quickly if the ends of the fingers 
which grasp the prolapsed gut, press, at the same time, firmly against 
the margins of the sphincter; or the surgeon may try the effect of 
pressing with one or more fingers upon the pledget of lint directly 
over the centre, as if intending to thrust the fingers into the rectum. 
The internal use of chloroform will sometimes aid in the reduction. 
Wlien other means fail it is considered justifiable to divide the external 
sphincter ; and finally, in case this should not liberate the strangulated 
mass, and sloughing is imminent, the surgeon may remove one-half — 
more or less — of the swollen mucous membrane, including a large 
portion of the subjacent tissues. The chance that the muscular coats 
will be included is very small in these cases, and even if it is included, 
no harm necessarily results. The ablation being effected, several long 
and strong ligatures should be passed through the upper lips of the 
circular wound and brought out of the anus, as a measure of precaution 
in case the remainder of the gut should recede and bleed to such an 
extent as to render it necessary to bring the wound again into view. 

Pruritus Ani, R. C. — The term pruritus ani is only indicative of a 
symptom common to several affections. It is often transient in its 
character; and is then usually due to a slight irritation of the mucous 
membrane caused by the expulsion of hardened or acrid fteces, or to 
the accumulation of the perspiration and other secretions between the 
nates. Relief is speedily obtained, in these cases, by frequent ablutions 
with tepid water and soap, and by mild astringents. 

With children it is occasioned sometimes by ascarides, which may be 
found frequently nestling in the folds of the anus. These parasites are 
easily destroyed by injections of salt and water, lime water, or turpentine 
and sweet oil. 

Eczema of the anus and adjacent tegumentary surfaces, like most 
forms of this affection, is in general exceedingly troublesoine ana 
obstinate. Washing the parts twice daily with hot water and castile 
soap seldom fails to give relief, and sometimes effects a cua-e. The red 
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oxide of mercury ointment, diluted with an equal part of fresh lard, we 
have found serviceable. Dr. Van Buren prefers the " yellow wash " 
as a means of radical treatment ; and he has found a liniment composed of 
one part of chloroform to eight of lard the most reliable means of allaying 
the nocturnal itching. But in most cases the general system is at fault, 
and no permanent cure can be expected until this is rectified. We have 
known it to cease upon the suspension of the use of tobacco and of 
alcoholic stimulants. 

According to the dermatologists, pruritus ani is sometimes due to a 
parasitic plant., whose spores become lodged in the epidermis, and which 
is most promptly destroyed by sulphurous acid of Squibb's preparation. 
The acid is first employed with equal parts of water, and subsequently 
it may be applied stronger if it does not cause too much irritation. 



OHAPTEE XYII. 

SURGERY OF THE GEKETO-URINARY ORGANS. 

Congenital Defects of the Urinaby Apparatus. 

There may be an absence or imperfect development of the kidneys ; 
the kidneys may exist with absence of the bladder and urethra ; and in 
this latter case the ureters may open at the navel, into the rectum or 
upon the vulva. The bladder is sometimes very small, being merely a 
dilatation of the urethra ; it may be double, in consequence of a more or 
less perfect septum traversing the median line. As a consequence of 
arrest of development, some portion of its posterior wall may be defi- 
cient, and the urine may escape through the rectum or vagina. None 
of these abnormities are capable of relief. 

Exstrophy of the Posterior Wall of the Bladder. Sjrn-, Membrana Vesicae Pos- 
terior Foras Extrusa, R. C. 

When the anterior wall of the bladder is deficient through arrest of 
development, the corresponding portion of the anterior abdominal 
parietes is likewise deficient ; the posterior wall of the bladder, united 
to the abdominal parietes, forming an expanded and generally project- 
ing mucous surface, upon which the ureters and the seminal ducts are 
seen to terminate. This condition is associated, usually, with imperfect 
development of the pubic bones, -which are more or less widely separated, 
being connected only by an intermediate fibrous band. In the male, 
the penis is short, thick, and there is always epispadias. In the female, 
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the clitoris is cleft in the same manner. The testes liave descended in 
some cases, and in others tliey have not. The sexual desires are not 
necessarily impaired in either sex ; and several examples are recorded 
of impregnation of the female. The umbilicus is either absent, or it is 
situated lower than usual. Inguinal herniae usually accompany the mal- 
formation, and various other abnormities are often found associated. 
The accompanying wood-cut illustrates the case of a patient well 



Pig. 381. 




Exstrophy of the Bladder. 



known to American students, and from whom I took a model in plaster 
many years ago. represents the anterior surface of the posterior wall 
of the bladder, thrust forwards by the pressure of the abdominal viscera ; 

the orifices of the ureters, concealed between the bladder and the 
vestige of the penis, but which are at once brought into view when the 
bladder is lifted ; the orifices of the seminal ducts lie in the same fold ; 
t', penis ; d, ci, anterior termination of pubic bones ; e, scrotum ; f, a 
congenital inguinal hernia. 

M. Yigneau, d'Autagnac, has furnished a very complete monograph 
upon this subject, including a record of 87 cases ; of which number 60 
were males, 22 females, and in 7 the sex was undetermined.' Of the 
5 cases seen by myself, all were males. Several cases, additional to those 
collected by Vigneau, may be found in Gurlt's Jahresbericht. The dura- 
tion of life does not seem to have been influenced perceptibly by the 
existence of the abnormity. In one case the subject lived to be 70 
years of age. 



' De VExstropJiie de la Vmie ; par. M. Vigneau, Montpelier, 1866. 
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Attempts have often been made to remedy this terrible deformity, chief- 
ly by a resort to anaplastic surgery ; the object proposed being to form a 
small pouch or receptacle in front of the ureters, by reversal or sliding 
of the integument ; or to construct a tegumentary covering, a sort of 
bridge, which shall serve the purpose of a shield to the exposed and sen- 
sitive mucous membrane. It is very certain that the first of these pur- 
poses has never been attained, unless we except tlie partial success of 
Dr. John Wood ; and those familiar with plastic operations will scarceh- 
l>e disappointed at the statement. In regard to the second object pro- 
posed, namely, the formation of a tegumentary bridge or shield, it 
would seem to have been only occasionally successful ; and it is scarcely 
determined by the result of any operation yet reported, whether the 
patients have received any very positive benefit, since they are in all cases 
unable to prevent the escape of the urine over the body and thighs 
without the use of an artificial shield and tube. The first in which 
the operator has succeeded in forming a tegumentary covering which 
served more or less completely the purpose of a shield, but failed to 
control the constant escape of urine, was made upon a female by Dr. 
Ijaniel Ayres, at the Long Island College Hospital, in 1856. Holmes, 
oi London, in the case of a boy, set. 10 ; Maury, of Philadelphia, in two 
boys, and Bigelow, of Boston, in two cases, have been equally successful. 
J<jhn Wood, of London, also, after four operations upon a lad 7 years 
old, had formed a pretty complete covering, with a pouch capable of 
holding two ounces of urine; but whenever the patient coughed, or 
contracted the muscles of his belly, it was expelled, and he was still 
obliged to wear a urinal. 

We know of no other operations for the relief of this deformity 
which can be pronounced to be even partially successful; while 
on the other hand it is known that very many of the efforts made 
by the most ingenious and skilful surgeons have failed completely, 
either from a simple failure on the part of the surfaces to unite, 
or on account of the sloughing of portions or the whole of the 
flaps. Among those who have been thus unsuccessful may be enume- 
rated Roux, Richard, Alguie, Langenbeck, Dieifenbach, Pancoast, and 
Carroll. Three unsuccessful cases are reported, also, in the Medical 
Times and Gazette for 1865. The patients of Richard and Pancoast 
died in consequence of the operation. Mr. Simon, of St. Thomas 
Hospital, following the suggestion of Roux, succeeded partially in estab- 
lishing by means of a seton a permanent channel between the ureters 
and the rectum ; but not without causing a peritonitis which came near 
proving fatal. The same operation in the hands of Mr. Lloyd caused 
death in a few days. Many other surgical expedients have been from 
time to time suggested, but none of them seem to me worthy of repeti- 
tion. The student who may be curious upon the subject should, how- 
ever, consult the work of Yigneau, already referred to. 

It is not the \vish of the author, in what has been said upon this sub- 
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ject, to deter any surgeon from future attempts to remedy a deformity 
so serious and disgusting. The purpose has been only to prevent too san- 
guine anticipations. We have oursielves urged 
beveral of these sufferers to submit to an opera- 
tion at our hands ; but having ah-eady inform- 
ed themselves fully as to what have been the 
uriual results, or, having listened to a fair state- 
ment to them of our own expectations, they 
liave always promptly declined to permit any 
operation to be made. 

It is with much satisfaction, hinvever, that 
we are permitted to inform our readers in what 
manner, by the use of a properly constructed 
shield and urinal, they may render the exist- 
ence of these sufferers much more tolerable, if 
not actually comfortable. A gentleman who 
consulted me a short time since, found 
great comfort in the use of a metallic shield, 
constructed by Mr. Stollmann, of this city, to 
the lower extremity of which an elastic tube 
was attached, terminating in a pouch resting 
in the boot. According to McWliinnie,' a 
similar instrument was employed by Mr. ^^'^''^''of^theBlidder^'^*'^"^^^ 
Earle, this latter being a modification of the 

one worn by a German traveller named Ussem, and figured by Duncan 
some years before in the first volume of the Edinhiiryh Medical and 
Surgical Journal. 

Epispadias. Syn., Fissara Epispadica Itineris Pectinis, R. O- 

The uretliral canal may terminate at any point of the upper surface 
of the penis, or the entire upper wall of this canal may be deficient, 
leaving only a superficial groove between the two lateral halves of the 
penis. This variety of abnormity usually accompanies exstrophy of the 
bladder, and seldom or never is the subject of surgical treatment. 

Hypospadias. Syn., Fiasura Hypospadica Itineris Urinse, R. O. 

Hypospadias, due in most cases to arrest of development, is a defect 
in the lower wall of the urethra. It is more frequently met with 
than epispadias ; and inasmuch as the penis is generally in other respects 
tolerably well developed, it is proper in certain cases to attempt its 
relief. Whenever the urethral canal terminates at the abnormal open- 
ing it will be necessary, first, to establish a channel, in imitation of the 



' McWhinnie. Loud. Med. Gaz., vol. x., New Series, p. 360, 1850. 
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natural urethra, through the corpus spongiosum and glans penis ; and 
subsequently the cloaca may be closed by freshening the maigins, and 
closing the edges over a silver catheter already placed in the newlv- 
formed urethral canal The surgeon should be advised, however, that 
nothing but the most extreme care, with patient perseverance, is likely 
feo be crowned with success in these cases, and that he must not be 
greatly disappointed if all his efforts result in complete failure. 

Nelaton recommends that after freshening the edges of the opening, 
and lifting by free dissection the adjacent skin, two lateral incisions 
shall be made to relieve the tension, and a slip of India-rubber placed 
underneath the flaps to protect them from the urine. 

Le Gros Clark makes still more extensive dissection of the integu- 
ment, uniting the longitudinal with transverse incisions, by which 
means he is able to bring portions of the under surfaces of each flap 
into contact, instead of the narrow, tegumeutary margins. He then 
closes the portion of the wound corresponding to the fissure with Sims' 
metallic clamps. 



Fifcf. 383. Pig. 384. Fig. 886. 




Urethroplasty. (N61aton.) Urethroplasty. (Clark.) Incisions. Operation completed. 



Ricord suggests that in case of ^ penile fistula, -where no perineal fistula 
exists, which might serve as a diverticulum, it would be proper to 
puncture the bladder from the rectum, and maintain the urinary dis- 
charge in this direction until the penile fistula was cured; after which 
the vesical fistula might be left to close of itself. 

Shortening of the Frsnum. 

Either as a congenital abnormity, or as the result of the irregular 
cicatrization of a chancre, the penis is sometimes bridled by the fraenum, 
so that it assumes a dorsal curvature during erection. We have given 
relief in several examples of this kind, by cutting the fraenum. and, 
after separating the edges freely by traction upon the glans, closing the 
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wound from side to side, in the direction of the circumference of the 
penis, with two or three fine sutures. 

Phimosis, R. O. 

Congenital phimosis exists occasionally to such a degree as to 
demand immediate interference ; the preputial orifice being com- 
pletely or almost completely closed. In such cases the surgeon ought 
not to be satisfied with a simple incision which shall give temporary 
relief, but he should proceed at once to make whatever operation may 
be required to insure in the future full and permanent immunity. 

If the prepuce is simply contracted at its extremity, 
and not elongated, it will be sufiicient to make a single 
longitudinal slit through the dorsal surface of the integu- 
ment and mucous membrane. The precise method of 
procedure is as follows : — 

Upon a grooved director, a narrow, sharp-pointed bis- 
toury is carried almost to the point where the mucous mem- 
brane is reflected upon itself behind the corona glandis, 
and from thence it is thrust forward through the integu- 
ment and brought out. If, as is sometimes practised, this 
ojjeration is made with scissors, the mucous membrane is 
seldom cut to an equal extent with the tegumentary sur- '^°"^^o«S! 
face. Any vessels which continue to bleed should be 
carefully tied. I have known a neglect to do so, in the case of a child 
a few months old, result in a nearly fatal h{emorrhage. 

A more speedy cicatrization of the wound will now be insured by 
attaching the mucous to the tegumentary surface along each margin, 
with delicate sutures. 

In case the prepuce is preternaturally long as well as contracted, the 
operation of circumcision may be made. Instruments are sometimes 
employed for holding the prepuce, which are intended to serve as guides 
to the knife, and as a protection to the glans penis. An ordinary dress- 
ing forceps will serve the purpose, if any instrument of this kind 
is needed ; but the method of operating which has given me most 
satisfaction, whether in the infant or adult, has been to introduce 
through the preputial orifice a vulsellum, or a strong pair of toothed 
forceps, and, seizing the mucous membrane opposite the corona, to draw 
it well out. Committing the instrument to the hands of an assistant, 
with a second pair of forceps the mucous membrane is seized upon the 
opposite side of the prepuce, and this also is given to the assistant, who 
draws upon both pair of forceps steadily while the operator draws the 
integument gently backwards. By this procedure the mucous mem- 
brane is advanced beyond the tegumentary surface and is certain to be 
excised to an equal extent. While the parts are thus held the surgeon, 
with a knife or a pair of sti'ong scissors, cuts somewhat obliquely the 
prepuce ; the direction of the incision being from above downwards and 
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backwards, in a line corresponding to the obliquity of the corona glandis. 
The excision being completed, and the arteries secured, the mucous and 
tegumentary surfaces are united by fine sutures, and the patient is laid 
in bed, the parts being covered with cloths wetted with cold water. 

When the operation is made in the ordinary way by drawing the pre- 
putial integument forwards and cutting it off, scarcely any of the mucous 
membrane is removed ; but the narrowing of the prepuce depends more 
upon this membrane than upon the integument, and it must he torn or 
cut vertically by a second incision, before the phimosis can be remedied. 

The operation recently proposed, which consists in stretching the 
raucous membrane, is puerile. In one case which has come under m\ 
notice it resulted in violent inflammation, accompanied with great suffer- 
ing. Subcutaneous incision is equally inefficient, and perhaps equally 
liable to mischievous accidents. 

Paraphimosis, R. C. 

Inability to restore the prepuce to position after it has been retract- 
ed beyond the corona glandis, occurs most frequently in children who 
have congenital phimosis. It is also an accident resulting from bala- 
nitis and posthitis in persons laboring under acute gonorrhoea. 

In children the reposition of the prepuce may generally be accom- 
plished by steady and persistent taxis applied with the fingers and 

thumbs, in the manner illustrated by 
the accompanying wood-cut. In case 
this does not succeed, and the prepuce 
becomes much swollen, or oedematous, 
it will be necessary to relieve the stric- 
ture by incisions. This will be accom- 
plished by introducing the point of a 
narrow bistoury beneath the constricted 
portion. In general it will be found 
necessary to divide the sti-icture at 
more than one point, as for example 
upon the dorsal and two lateral aspects. 
At the same time the oedematous pre- 
puce should be relieved by scarifica- 
tions. It will often happen, even af- 
ter complete division of the stricture, and free scarification, that the 
prepuce cannot be replaced, owing to the inflammatory effusions which 
have infiltrated and imprisoned the tissues. The patient should be 
then^ placed upon his back, while cold-water lotions are diligently 
applied, and gradually the parts will return to their natural position. 
Three or four days may be required for the complete reposition of 
the prepuce. 



Fig. .387. 




Taxis in Paraphimosis. 
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Epithelioma of the Penis. S3rn. Epithelioma Colis, R. C. 

Epithelioma occurs upon the penis in most cases as minute warty or 
papilliform growths, usually situated beneath the prepuce and in the 
vicinity of the corona. Of eight cases which have been observed by 
me, five occurred in persons having congenital phimosis. 

Epithelioma of the penis may be distinguished from a syphilitic Avart 
by the absence of a syphilitic history, by its slow growth and broad 
base ; and finally by its tendency to ulceration. Yenereal warts occur 
at all periods of life ; while cancerous warts are seldom seen except in 
advanced life, or after the thirtieth or fortieth year. A^enereal warts are 
generally multiple ; cancerous warts are almost always single. 

The only remedy is amputation, in case the glans or the body of the 
penis is involved. If, however, the disease is limited to the prepuce, 
as is very seldom the case, it might be sufficient to remove it alone. 

Amputation of the Penis. Syn., Amputatio Oolis, R. O. 

This operation maybe made with an ordinary bistoury. The integument 
should be drawn well forwards to avoid leaving a redundancy. After the 
amputation five arteries may require the ligature, namely two dorsal, two 
lateral, and one artery of the septum ; and in some cases, the wound con- 
tinues to bleed quite freely from the cellular structure even after these 
arteries are tied. In such cases search must be made for the urethra, 
M'hich will be found retracted and buried within the corpus spongiosum ; 
where it may be seized with a pair of mouse-tooth forceps and brought 
forwards. A female silver catheter must then be introduced into the 
bladder, so that the stnmp of the penis may be compressed by a bandage 
"without interfering with the flow of urine. The danger and trouble 
from haemorrhage is increased greatly when the penis is amputated near 
the pubes, and the stump retracts into the perineum. It is a prudent 
precaution in such cases to transfix the penis posterior to the point of 
amputation with a strong silver or silk ligature ; which may be permit- 
ted to remain several days or until all danger of secondary bleeding is 
past ; and by means of which the bleeding stump may be brought into 
view whenever it becomes necessary. 

The ^crascur has been employed by myself twice in amputation of 
the penis, while I have five times amputated with the knife. In neither 
of the amputations by the ^craseur was it necessary to tie a vessel, and 
the wounds closed speedily. In nearly all the amputations with the 
knife the bleeding has been troublesome, and in one or two cases 
alarininof. 

During the progress of cicatrization, care must be taken to keep the 
orifice of the urethra well open, by the daily introduction of bougies, 
commencing from about the tenth or fourteenth day after the amputa- 
tion. 
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Scirrhus of the Penis. Syn., Scirrhus Oolis, R. O. 

Scirrhiis of the penis is exceedingly rare. We have met with only 
one example ; which occurred in an old man, commencing as a hard, 
knob-like induration in the fibrous envelope of the corpora cavenios.i. 
Such an induration must not be confounded with the circuinecribed 
indurations in the course of the lymphatics sometimes seen in syphihtic 
patients. If the disease has not progressed too far, amputation may at 
least delay the fatal event. 

Herpes of the Glans, or of the Prepuce (Non-venereal), 

This affection is characterized by small vesicles, which occm- in 
groups ; or by superficial excoriations. Some persons are liable to 
herpes from very slight provocations, and it often leads to a suspicion 
that syphilis has been contracted. Frequent ablutions with soap 
and water will generally prevent its recurrence ; and in slight cases the 
same remedy will sometimes effect a cure ; but mild astringent washes, 
such as the oxide or sulphate of zinc, the superacetate of lead, and nitrate 
of silver, act more promptly, and are, in general, more efficient. 

Vegetations, or Warts upon the Penis. 

Papilliform growths occur frequently upon the glans penis and upon 
the prepuce as sequelae of chancres, of balanitis or posthitis, of eczema, 
and sometimes they occur where none of these affections have preced- 
ed. They cannot, therefore, be regarded as specific in their charactei", 
unless they are of the nature of epithelioma, already described. Occa- 
sionally they are seen growing from within the orifice of the urethra. 

The treatment is purely local, and consists in the application of mild 
caustics and astringents, such as the chromic acid or the persulphate of 
iron. Sometimes, when the pedicle is quite small, the cure may be 
expedited by clipping them off with scissoi-s, and then applying the 
caustics. 

Polypi of the Urethra. 

The interior of the male urethra is occasionally the seat of a small 
polypoid growth, resembling in structure the polypi which have already 
been described as occurring in the ear. They are soft and vascular, usual- 
ly having narrow and elongated pedicles. Mr. Thompson states that 
they never occur except in the prostatic portion of the urethr<i. They 
may be removed by the ligature, or caustic. 

Stricture of the Urethra. Syn., Strictura Itineris Urinae, R. C. 

Spasmodic Stricture. — An ui-ethral stricture may be due, in part 
at least, to a spasmodic contraction of those unstriped involuntary 
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muscular fibres which, according to recent investigations, surround the 
mucous membrane of the urethra in its entire length. It is probable, 
moreover, that the voluntary fibres which compose the compressor 
urethrse may cause a temporary stricture in the membranous portion ; 
and possibly, also, the acceleratores urinse may in a like manner con- 
strict the bulbous portion of the urethra. 

It is no doubt exceedingly rare that the surgeon meets with a pure, 
uncomplicated spasmodic stricture — perhaps never ; but there are many 
cases in which muscular spasm constitutes the essential and predomina- 
ting feature, especially in such as are caused suddenly by the excessive 
use of alcoholic liquors, but more particularly in such as are due to over- 
indulgence in acid wines ; and in nearly all cases of organic stricture, 
when the urethra is morbidly sensitive, the attempt to introduce the ca- 
theter or the sound rapidly, seldom fails to render the stricture more 
obstinate by inducing muscular contraction. 

Treatment. — A brisk cathartic of sulphate of magnesia, which shall 
empty the bowels promptly and thoroughly, followed by alkalies when 
the urine has an acid reaction, and a full opiate, are measures of relief 
always deserving a trial. In many cases half a grain of morphine alone 
will give complete relief in the course of a few hours. If the catheter is 
used a large-sized instrument should be preferred, and it should be in- 
troduced slowly, waiting patiently for the spasm to cease whenever any 
obstruction is presented. 

Inflammatory Stricture. — A purely inflammatory stricture may 
occur as a consequence of gonorrhoea, or of stimulating injections 
employed for its relief. In short, urethritis, from whatever cause devel- 
oped, may induce such a degree of swelling of the mucous membrane, 
and the submucous tissues as to prevent the escape of urine. 

Treatment — Venesection, leeches to the perineum, saline cathartics 
and the warm bath may hasten the subsidence of the swelling ; but in 
these cases, also, as has already been intimated, muscular spasm often 
occupies an important place in the production of tlie stricture, and a 
full dose of morphine will aid materially in the release of the imprisoned 
urine. The catheter can seldom be employed advantageously in these 
cases, but if it is used, the utmost care and gentleness must be exercised 
in its introduction. 

What has been termed congestive stricture, differs from that 
which we have named " inflammatory," rather in degree than in 
type. It may be properly considered as a subacute inflammatory con- 
dition of the whole or of limited portions of the urethra, which may be 
occasional or transient, or it may assume a somewhat permanent char- 
acter ; and in the latter case it is pretty certain to end in the formation 
of an organic stricture. Introduction of steel sounds or of wax bougies, 
at intervals of a few days, constitutes the proper treatment. With the 
utmost care in the use of the instrument, blood will sometimes be drawn,, 
l)ut this should not deter from the continuance of the practice, 
51 
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Organic Stricture. S3rn., Permanent. 

The terms " organic" and " permanent " are applied to such strictures 
as consist of more or less completely organized structures or neoplasms, 
the results of inflammation, and which therefore possess considerable 
firmness, and offer serions resistance to the introduction of an instru- 
ment. They are never formed suddenly, unless ensuing upon trau- 
matic lesions, or upon the cicatrization of chancres. Usually their pro- 
gress is exceedingly slow and insidious, occupying many years in their 
complete development; and for this reason, among others, they are 
rarely met with in early life. Their most frequent seat is at the anterior 
extremity of the bulbous, or about one inch in front of the membranous 
portion. Through the entire length of the sinus of the bulb, until the 
membranous portion is reached, strictures are very common ; but they 
continue to lessen in frequency in this direction, and when the mem- 
branous unites with the prostatic portion they are rare. Mr. Thompson, 
to whose careful observations we are indebted for these statements, has 
never found a stricture in the prostatic portion of the canal. They are 
quite frequent in the fossa navicularis, and at the external meatus, but 
rare between the fossa navicularis and the bulb. They may be single or 
multiple. In form they are exceedingly varied, in certain cases being 
circular, surrounding the entire canal ; in others they are limited to 
one side only. "When due to infiltrations and indurations of the sub- 
mucous and spongy tissues, they extend some distance in the direction 
of the length of the canal ; but when only the mucous membrane is 
involved, or the mucous and muscular tissues, they are usually short, 
and their free margins are tense and sharply defined, as if the canal was 
tied with a " packthread." In some cases they are composed of bands 
which stretch across the urethra in various directions, constituting the 
" bridle stricture." They may be irregular or tortuous ; and indeed 
they may assume many other forms which it will not be necessary to 
enumerate. 

Complete occlusion or obliteration of the canal seldom occurs. Even 
when a fistula forms above the stricture, more or less urine continues 
usually to escape through the whole length of the urethra. 

Causes. — The usual causes of organic stricture are protracted ure- 
thritis, whether originating from gonorrhoea or from any other source. 
The low form of inflammation attending a long-continued gleet is almost 
certain to induce stricture ; and when once the process of narrowing has 
commenced it is apt to continue long after the gleet and other palpable 
signs of increased action have ceased. 

TraumatiG Stricture, Syn., Strictura ex Vulnere, r. c, usually 
considered as a variety of organic, is the result of violence, such as a fall 
upon the perineum, or the unskilful use of sounds or catheters. It is 
therefore a direct consequence of inflammatory infiltrations, conjoined 
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with loss of structure and contraction of the cicatrix, and is usually the 
most intractable of all the forms of stricture. 

Symptoms. — The symptoms which indicate the approach or actual 
existence of an organic stricture are a long-continued gleety discharge, 
forked or irregular projection, with diminished size of the stream of 
urine, frequent desire to urinate, and delay in the expulsion, occasional 
sensation of uneasiness in the perineum, sometimes accompanied with 
smarting and soreness. The most satisfactory evidence, however, is ob- 
tained by the introduction of suitable instruments. 

Pathology. — The pathological sequences of a permanent stricture are 
often serious. The urethral canal posterior to the stricture becomes di- 
lated, forming a sinus or pouch, which sometimes can be distinctly felt 
during the efforts at urination. The membranous is less liable to this 
dilatation than the spongy or prostatic portions ; consequently when the 
stricture is in the anterior part of the membranous portion the dilatation 
may not exist. Ulcerations and perforations take place, especially in 
the lower wall of the urethra, back of the stricture ; abscesses result in 
consequence of the escape of urine, and eventually perineal fistulas 
occur. The lacunae of the mucous membrane posterior to the stricture, 
and the orifices of the ejaculatory and prostatic ducts, frequently partici- 
pate in the dilatation ; and the intermediate portions of the canal, 
especially along the floor and lateral walls, become converted into a sort 
of network, in which an instrument, having passed the stricture, might 
possibly become entangled. Abscesses may form in the prostate, or it 
iTiay become degenerated into a soft pultaceous mass. The bladder be- 
comes dilated and hypertrophic d, or sacculated ; its mucous membrane 
is kept in a constant state of irritation from detention and decomposition 
of the urine, causing a frequent desire to urinate. The ureters dilate 
enormously ; the pelves, infundibula and calices of the kidneys undergo 
a similar enlargement, while the proper substance of the kidneys becomes 
atrophied, and finally the symptoms of urjemic poisoning ensue as a nat- 
ural result of the failure of these organs to eliminate the effete matters 
of the circulation. 

Exploration of the Urethra, — In order to determine the existence 
as well as the exact seat and character of a stricture, a well-polished steel 
6ound, of the proper size and curve, may be first employed. 

For this purpose a rather large instrument is always to be preferred. 
When by careful examination the seat of the stricture has been deter- 
mined, tiie point of a smaller and somewhat conical steel sound may be 
made to enter the stricture by gentle and steady pressure, in order to 
determine its size and resistance ; or the surgeon may substitute with ad- 
vantage a metallic or India-rubber instrument terminated by an expand- 
ed and olive-shaped bulb, the extremity of which, having passed through 
the .stricture, will again move freely ; and the surgeon may thus be 
able to determine approximately the length of the constricted portion. 
% conveying the instrument into the bladder, also, he can determine 
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whether other strictures exist beyond the one first encountered. Indeed 
it is only with instruments of this construction that this important 

point can be decided. 
"With the solid steel 
sound and the olive- 
shaped bougie, a very 
large proportion of 
strictures may be tho- 
roughly and satisfactorily examined. In case, however, the stricture 
is very tight, the surgeon will have to employ some form of elastic 
filiform bougie to complete the exploration. 



Fig. 388. 



Olive-shaped Bougie. 



Treatment of Organic Stricture. 

There is no variety of stricture in which therapeutical means may 
not be employed to advantage. Even in that form now under considera- 
tion they cannot properly be omitted. While attempts are being made to 
overcome the obstruction by instruments, the patient should abstain 
from the use of stimulating liquors, and especially of acid wines ; to- 
bacco should be interdicted ; all venereal indulgences should be forbid- 
den, and the diet should be simple and unstimulating. But the mea- 
sure which we have found of all the most efficient, is absolute con- 
finement to the bed. As a rule, it can be safely stated that a stricture 
which may be cured in four months while the patient is about his ordi- 
nary business, may be cured in two months in bed. 

Gradual Dilatation. — The instruments which I usually employ for 
this purpose, are solid steel sounds, flexible gum-elastic bougies — both 
of which should be slightly conical at their extremities — and filiform 
bougies. 

Commencing, in most cases, with a steel instrument larger than will 
be admitted into the stricture, it is introduced daily with great care, for 
no other purpose than to abate the sensibility of the canal. If practi- 
cable, it is better not to introduce it soon after urination, when the irri- 
tability of the channel is generally somewhat increased. The plan re- 
commended by Mr. Thompson, of throwing in a little sweet oil with a 
syringe before introducing the instrument, is excellent. When the 
sensibility of the urethra has been somewhat diminished, an instrument 
is selected whose conical extremity may be made to enter the stricture 
a few lines, which will sometimes be recognized by its being grasped 
slightly M-hen an attempt is made to withdraw it. From this time the 
progress may be slow or rapid, but it is certain. Whether the sound 
should be introduced daily, or once in two or three days, will depend 
upon the amount of pain or irritation which it occasions. Nothing is 
gained by haste in these cases. It has often happened to us to see cases 
in which no perceptible progress was made for three or four weeks, when 
unexpectedly, and with no unusual pressure, the instrument has shd 
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easily into the bladder. In order to insure success tlie dilatation should 
be continued until the size of No, 12 or 14 is found to pass without re- 
sistance. The patient may then be considered cured, so far as a cure 
is possible in these cases ; for it must be understood that in whatever 
manner the relief of the stricture has been effected, whether by dilata- 
tion or by rupture, by caustic or incision, the result is the same — the 
stricture will inevitably return unless the use of instruments is contin- 
ued. Once a week, during the remainder of his life, the patient must in- 
troduce a sound or catheter of the size of No. 12, or he may confidently 
anticipate, sooner or latei-, a renewal of all his troubles. 

Steel sounds are generally more manageable, and they are therefore 
usually preferred to flexible instruments ; but no practical surgeon con- 
fines himself to any single form of instrument. There are many cases 
in which the first step of progress, especially, demands the use of the 
filiform bougie ; and in introducing this instrument much patience is 
required, in order that by turning and variously manipulating the point 
of the instrument it may be successfully engaged in the stricture. 
Neither gutta-percha nor laminaria, lately suggested for the dilatation 
of strictures, can be safely employed, on account of their friability. 

To the question so often repeated by inexperienced surgeons, " "What 
proportion of organic strictures can be successfully treated by gradual 
dilatation?" we answer unhesitatingly, almost every stricture into which 
the smallest sound or bougie can be introduced. And to the question 
which naturally follows, " Are there any strictures through which urine 
can pass which cannot be entered by instruments?" we reply that we 
have seldom or never met with them ; and that such examples must at 
least be exceedingly rare. It is not pretended that all strictures of this 
class can be entered at once; but only that with patience, perseverance, 
and skill, within a few weeks or months at most, they will in all proba- 
bihty yield to the instruments, and the bladder will be safely entered. 
We have recently had a gentleman under care, with an old organic 
stricture, in whose case no instrument could be made to pass or enter 
the stricture during eight weeks that he remained in bed, when sud- 
denly one morning a No. 4 became engaged to the extent of an inch 
or more, and after six weeks' further confinement he returned to his 
home cured, and using easily a No. 14. 

It is an error to suppose that a stricture treated by caustics or incision 
is cured any more thoroughly than when it has been treated by dilata- 
tion, or, as it might more properly be called, by absorption. There is 
no soundness in the theory upon which the claim is attempted to be 
sustained ; and there is no experience to justify the assumption. We 
have observed the results of all these forcible methods in many cases; 
and there is the same tendency in all of them to a return of the stric- 
ture, unless the dilatation is afterwards maintained by the occasional 
and regular introduction of instruments. 

The only objection that can be offered to gradual dilatation, then, is 
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the length of time it may require to complete the cure, as contrasted 
with forcible dilatation, caustic, incision, and perineal section ; but on 
the other hand it cannot be denied that in point of safety, gradual dila- 
tation has greatly the advantage. Death is seldom or never a result of 
the latter procedure ; but from all that we have seen and heard of the 
other methods, they are followed by a mortality equal to five or seven per 
cent. Nor does it seem to vary much whether caustic, internal incision, 
forcible dilatation, or perineal incision have been employed. Indeed, 
some gentlemen of large experience, who favor fi-equent incisions, admit 
a mortality of not less than seven per cent., and regard it as flattering 
testimony to the excellency of their practice, because in very many surgi- 
cal operations which are deemed justifiable, the mortality is twenty-five 
or even fifty per cent. The fallacy of the argument is too apparent to 
require exposure. If one is convinced, however, that the condition of 
the patient demands speedy relief, or if it should happen that the stric- 
ture will not yield to gradual dilatation, the surgeon may resort to some 
one of the other methods already named, and which we shall now pro- 
ceed to describe. 

Rapid or Continuous Dilatation. — This term has been applied to a 
method of dilatation occasionally practised, which consists in retaining 
the catheter or the sound in the urethra for several consecutive hours, 
and substituting each time on its removal a somewhat larger instrument. 
In this way it is possible, in certain resilient strictures, to accomplish a 
rapid dilatation, but not without the hazard of causing ulceration of some 
portion of the canal, and of inducing yiolent urethral fever. The 
method has therefore very little to recommend it to the surgeon's favor, 
perhaps nothing beyond the fact that the stricture can in this way be 
more speedily overcome. 

Forcible Dilatation, or Rupture of the Stricture. — For this pur- 
pose Mr. Holt's instrument is now generally preferred. It is composed 
of a shaft split nearly to the distal extremity, enclosing a wire longer 
than the shaft of the instrument. The wire serves as a guide upon 
which tubes of various sizes may be projected, and by which the two 
portions which compose the shaft may be separated. When the rupture 
of the stricture is effected, the instrument is closed and withdrawn. 
The bladder should then be emptied by a full-sized catheter, the patient 
placed in bed, and a mild opiate with quinine administered. The 
catheter must be introduced daily for several days or weeks. 

Internal Incision, or Division. Syn., Urethrotomia Interior, 
R- O. — There are few, if any, surgeons who would now recommend 
internal incisions when the stricture is as far back as the bulb of the 
urethra ; but in my day they have been practised a good deal in what- 
ever part of the urethra the stricture might happen to be. Indeed, it 
was quite the fashion, twenty-five years ago, to cut all strictures by 
internal incisions ; but the male urethra is neither so straight nor so 
insensible as a rifle bore, and surgeons soon learned this, and then for 
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Fig. 389. 




Fig. 390. 



a while, or until another generation grew up, it was treated with more 
respect. Internal division is reserved at present among experienced 
sm-geons for strictures of the spongy portion 
of the urethra, and in front of the sub-pubic 
curve; and especially for strictures of the 
meatus. At the meatus, an ordi- 
nary probe-pointed narrow bistoury 
w^ill answer. For the division of 
strictures lying more deeply in the 
canal, a great variety of instru- 
ments have been devised, among 
which may be mentioned the ure- 
throtome of Civiale, Charriere, Mai- 
sonneuve, Henry Thompson, Geo. 
A. Peters, and AVestmoreland. 

Most of the instruments are in- 
tended to divide the stricture by 
cutting from behind forwards, and 
they cannot be used, therefore, ex- 
cept when the stricture is passable. 
The bulb at the exti-emity of Civi- 
ale's instrument is of the size of a 
No. 5 catheter; but an instrument 
invented by Mr. Thompson, as well 
as that devised by Dr. Geo. A. Pe- 
ters, of this city, are much smaller. 
Dr. Bumstead prefers Dr. Peters' 
instrument to either of the others 
named. 

It is not prudent in any case to 
make deep incisions by internal 
urethrotomy, on account of the 
danger of bleeding, and of causing 
urinary infiltrations which may lead 
to the formation of abscesses and 
fistulte. For this reason the blade 
of the urethrotome ought never to 
project more than four-tenths of 
an inch. In Dr. Peters' and Mr. 
Thompson's instruments the pro- 
jection is less than this. 

Cutting a stricture from before backwai'ds, 
by internal incision, is attended with so much 
danger of thrusting the knife into the walls of the urethra, that it ought 
never to be practised except when the stricture is near the end of the 
penis; or unless the surgeon, being furnished with an instrument 
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having a guide, has made himself certain that the point of the instru- 
ment has well entered the stricture before he pushes the blade forwards. 

External Incision, or Division. Syn., External 
Urethrotomy ; Perineal Section ; Sectio Perinei, 

R. C— The circumstances which demand or justify pe- 
rineal section are the following : — First, recent trau- 
matic strictures accompanied with extravasation of 
urine and complete retention ; and in which delay may 
imperil life. In these cases the surgeon must elect be- 
tween perineal section and cystotomy. Second, im- 
passable organic strictures in any portion of the sub- 
pubic curve, that is, from a point one inch and a half 
in front of the bulb to the neck of the bladder. Third, 
organic strictures situated in the sub-pubic curve, which 
permit the passage of a small instrument, but do not 
admit of farther dilatation under gradual and long- 
continued pressure ; or which having yielded for a mo- 
ment, quickly and persistently return to their original 
state. The conditions assumed in the second and third 
varieties I have already declared to be exceedingly 
rare ; but the existence of such strictures being deter- 
mined, perineal section is a proper resort. Examples 
of the third variety may be treated either by forced 
dilatation or by perineal section. Fourth, strictures 
situated in any portion of the canal, accompanied with 
perineal fistulas having callous walls ; the fistulai show- 
ing no tendency to close spontaneously, or after com- 
plete dilatation of the strictures. These constitute the 
most frequent and the most appropriate cases for perineal section ; but 
inasmuch as strictures, accompanied with these grave complications, are 
every now and then cured by gradual dilatation of the urethra, the 
operation will not be justifiable until this latter method has been tho- 
roughly tried. The operation is, under all circumstances, one of grav- 
ity, and ought not to be performed when the system is not in a tolerably 
healthy condition, and especially when the patient is suffering seriously 
from any form of renal affection. 

Operation of External Urethrotomy when the Stricture is Im- 
passable, and there is no Fistula. — The patient is placed as in the ope- 
ration for lithotomy, an'd anajsthetized. A catheter of medium size 
is then introduced into the urethra, and carried down to the stricture. 
An incision is now made in the median line upon the end of the 
catheter, prolonging the incision backwards until the dilated portion of 
the canal back of the stricture is entered. Some surgeons ])i-efer to 
enter the dilated portion first, and proceed forwards. Whichever 
method is adopted, the operation will demand more skill and patience 
than almost any other in surgery. The bleeding in perineal section is 
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generally quite free, and the vessels are not easily secured ; and in the 
midst of the indurated tissues it is difficult to keep in the median line, 
and to observe the relative position of parts. Two rules I have found 
of practical importance in all operations of perineal section : one is, not 
to cut while there is so much bleeding as to obscure the parts and render 
the direction of the incisions uncertain ; the other is not to thrust the 
linger into the wound often, if at all, certainly never violently, since it 
is apt to dissect the more snperlicial tissues, and to leave the surgeon to 
suppose that he is approaching the urethra, when he is in fact approach- 
ing the bladder, thus exposing to incision the deep perineal fascia. As 
Boon as communication is established between the portions of the 
canal situated at both extremities of the stricture, the catheter must be 
carried on until it enters the bladder, when the operation is completed. 

Operation of External Urethrotomy, when the Stricture is 
Impassable, but there exists an External Fistula. — In all cases of 
this kind the surgeon is advised to explore the fistulous opening by 
careful and repeated examinations, until he has been able to introduce 
an instrument by this channel into the bladder. He should then pro- 
ceed to shorten the route of this canal by incisions, and widen it by 
gradual dilatation, until it is reduced to the simplest possible condi- 
tion, and until its course and position are thoroughly understood. It is 
jiow possible, in a few cases, by introducing a curved probe, to explore 
the cul-de-sac, which often exists between the point where the fistula 
terminates in the urethra and the stricture, and thus to acquire a more 
exact knowledge of the seat and length of the stricture. 

These preliminaries having been observed, the operation will be 
made in the same manner as for an impassable stricture without a 
fistula, only that the surgeon may now guide his knife in some degree, 
if he deems it necessary, by an instrument carried through the fistula 
into the bladder, or by a bent probe carried from the fistula toward the 
stricture. 

External Urethrotomy, when a Filiform Bougie or other small 
instrument can be carried through the Stricture into the Bladder, 
whether wither without a Fistula. — Mr, Syme has declared that 
in any case in which urine escaped through the stricture, and by the 
natural channel, it would always be found possible to introduce through 
the same channel some form of instrument into the bladder ; and if 
lie was not absolutely correct in this statement, he was so near the truth 
that the surgeon may seldom expect to fail, provided he exercises pa- 
tience and skill ; and if he succeeds, he will be able to substitute a 
comparatively simple operation for a very difficult one, inasmuch as he 
will now be furnished with a reliable guide for his incisions. 

The operation may be made with no other guide than that furnished 
l)y a filiform bougie ; but a bougie of this size cannot be felt in the 
urethra, even when the incision is close upon it ; and it is only of use 
when, by careful dissection upon a dry wound, it can be seen. The 
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surgeon should therefore either project upon the bougie a metallic 
cylinder, carrying the latter down as far as the stricture, or he should 
withdraw the bougie and introduce a staff, having a slender grooved 
extremity, of the size of No. 1 or 2 catheter scale, while the 
shaft of the instrument is equal to No. 8. Mr. Thomp- 
son has constructed a staff which is hollow, in order that 
he may be informed when the beak of the instrument has 
entered the bladder, by the escape of urine. 2VII danger 
of operating while the instrument rests in a false passage 
is thus avoided. 

The patient placed in the same position as already describ- 
ed for other perineal sections, the shoulder of the staff being 
pressed well against the stricture, the operator cuts slowly 
and carefully in the median line upon the convex surface 
of the staff, the deeper portions of the incision extendiiig 
from the shoulder of the staff to a point one inch, moi-e 
or less, backwards. Care must be taken not to carry the 
incision beyond the deep perineal fascia. To avoid this 
staff for Perineal accidcut, Mr. Symc adviscs cutting from behind forwards ; 

but this is an awkward mode of handling the knife, and 
does not appear to me any more safe. The stricture being divided, 
the catheter is introduced and permitted to remain. In case the sur- 
geon experiences difficulty in introducing the catheter beyond the 
wound, he may generally succeed by carrying through the wound into 
the bladder a large straight-grooved director, to serve as a guide. 

The catheter should be permitted to remain in the bladder twenty- 
four hours, and tlien withdrawn, and after the lapse of seven or ten 
days it should be introduced daily, in order to insure a sufficient dila- 
tation of the canal ; no catheter or other instrument should remain 
permanently in the wound after the first twenty-four hours. 

Treatment of Strictures by Caustic, — Caustics have been employ- 
ed in two conditions of the stricture : — First, when the instrument is 
completely arrested, as by a bulkhead. Under these circumstances a 
piece of the nitrate of silver of the size of a large pin's head, or a small 
piece of potassa fusa is embedded in the end of a wax bougie ; the bougie 
is then carried rapidly down to the stricture and pressed firmly upon it 
for the period of one or two minutes, when it is withdrawn. This may 
be repeated every three or four days if necessary. Liston called the 
practice " most atrocious," and, considering the liability there must be to 
the displacement of the caustic, or of its application to the sides of the 
canal instead of the stricture, I agree with Liston in his appreciation 
of the practice. Second, when the instrument enters the stricture, 
but is unable to pass completely through. In examples of this class 
the caustic is usually conveyed to the stricture by a cylindrical instru- 
ment having a side fenestra. The caustic, mixed with simple cerate, is 
carried to the opening in this catheter-like instrument, by means of a rod 
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projected through its centre. Milder caustics are also employed by 
some surgeons to abate the irritability of the stricture ; and no doubt 
with occasional good results. 

Electrolysis, as a means of cauterization and dilatation, recommended 
recently by Mallez, Bautista and others, is painful, uncertain, and liable 
to be followed by peri-urethral abscesses. It possesses no compensating 
advantages which entitle it to any farther notice. 

Perineal Abscess. Syn., Abscessus in Pexineo, R. C. 

One of the most serious consequences of an organic stricture is peri- 
neal abscess, occurring sometimes wholly external to the urethral canal, 
as a consequence of the propagation of inflammation ; but in a large 
majority of cases ensuing upon an ulceration of the mucous membrane, 
and the consequent escape of a few drops of urine. It is in general eas- 
ily recognized as a small, circumscribed tense swelling situated between 
the scrotum and anus, at first enlarging very slowly, and not causing 
much if any suffering ; but after a few days the swelling commences to 
increase rapidly, and is accompanied with great pain, tenderness, and 
general febrile disturbance. 

Treatment. — Early and free incision along the median line is the only 
proper i-esort. Whether the swelling shall prove to have been caused 
by the escape of urine or not, and even although no pus may be found, 
the incision can do no harm, while in the opposite case it will prove emi- 
nently serviceable. After the incision has been made, the patient must 
bo placed in bed and a soft warm poultice applied. We have seldom 
found it useful, under these circumstances, to introduce a catheter sub 
sequent to the operation ; but the decision of this point may properly be 
left to the judgment of the surgeon. 

Extravasation of Urine. Syn., SufiFusio Urinae, R. C. 

Sometimes as the result of a stricture, but more often in consequence 
of a blow upon the perineum, there is a sudden and extensive extrava- 
sation of urine into the cellular tissue of the scrotum and adjacent por- 
tions of the body, accompanied with great and rapid swelling, gangrene, 
and violent constitutional disturbance. 

Treatment. — The integument and areolar tissue involved must be 
at once laid open by numerous long and deep incisions, and carbolic 
acid or yeast poultices applied. 

Perineal Fistula. Syn., Fistula in Perineo. 

It has already been stated that a certain number of these fistulae may 
be successfully treated by overcoming the stricture which was the origi- 
nal cause of the accident, and upon whicli its continuance now mainly 
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depends. At the same time, also, that the urethra is undergoing dilata 
tiou, the surgeon may expedite the closure of the fistula by the occasional 
application of the nitrate of silver or of other caustics, to the callous 
edges of the canal, thus encouraging the formation of granulations and 
exciting contraction. When much time has elapsed after the complete 
dilatation of the stricture, and the fistulous orifice still remains, it will 
be proper to resort to some one of those operations elsewhere described 
under the name of urethroplasty. 

Catheterism for Relief of Retention of Urine in the Male. 

Retention of urine, rendering it necessary to employ a catheter, occurs 
in consequence of some one of the several forms of stricture already de- 
scribed, from enlargement of the prostate, or from paralysis of the 
bladder. 

The instruments employed for catheterism are metallic and gura-elas- 
tic catheters of various sizes and forms, according to the exigencies of 
the case ; and no surgeon is properly supplied with instruments for this 
operation who has not at least half a dozen at his command. For this 
reason I have never permitted a catheter to be placed in my pocket-case. 
A single catheter of the size of No. 8 may serve in a great number of 
cases, and tlie country practitioner may find it convenient to have such 
an instrument with him, especially for the purpose of catheterism in the 
female ; but it would be better for his patients if, even for the exigencies 
of a country practice, he always carried with him a complete set of in- 
struments. The temptation to use an unsuitable instrument is very 
great when the patient is suffering from retention, and no suitable in- 
strument is at hand ; but the truth is, that, as a rule, it would be better 
for the patient to wait many hours, rather than that a catheter too large 
or too small, or of an unsuitable curve, should be employed. To this 
cauee, quite as much as to a lack of skill, is to be ascribed the numerous 
examples of false passages and other injuries caused by catheters with 
which we constantly meet. In this city certain druggists, and all sorts of 
empirics supply themselves with a single silver catheter, and practise upon 
such unfortunate sufferers as call upon them. Their patients, I have 
observed, are generally only those who have a temporary occlusion of 
the canal occasioned by a debauch, or they are old people who have en- 
larged prostates, and whose bladders have been weakened by holding the 
water too long, and in whom catheterism is not usually difficult ; yet 1 
believe they manage to " tunnel " the urethra in about one-half of their 
cases. 

In cases of retention from spasmodic stricture, occurring in the 
adult, a medium-sized silver catheter is generally to be preferred. In 
paralysis of the bladder, also, unaccompanied with stricture or en- 
larged prostate, as for example when the spinal cord has been injured by 
^ fall, a medium or full-sized instrument is the best. If the patient is 
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Buffering from organic stricture, a smaller instrument will be requii-ed, 
and the surgeon will decide upon the form, size, and construction which 
will be most suitable, by trial. When the prostate is enlarged, if a 
metallic instrument is used it must have a long and abruptly curved 
beak. Some surgeons prefer catheters made of pure silver, which permit 
the form of the beak to be changed by bending ; but if frequently bent, 
they soon become indented, and the size of the cylinder may be sen- 
sibly diminished by encroachment of the walls. In most cases, how- 
ever, in which the prostate is enlarged, and in some other cases where 
the cause of the arrest of the instrument is not so easily explained, 
the flexible gum-elastic catheter is to be preferred. 

In general the supine position is the best for the introduction of a 
catheter, with the shoulders a little raised and the legs drawn up. The 
operator, standing upon the left side of the patient, holds the instrument 
with his right hand, and with the left raises the scrotum and penis. At 
first the shaft of the catheter should incline toward the left groin, but as 
it descends along the urethra it must be brought gradually to the 
median line of the body, and slowly elevated as the beak passes under 
the pubes. If at this point the instrument is arrested, it is probably 
because the beak is pressing upon the floor of the sinus, in front of the 
membranous portion, and the instrument must be withdrawn a little 
and its handle slightly depressed, while the penis is moderately stretched 
to obliterate its folds. Too much depression of the shaft may cause the 
beak to rest against the triangular ligament, but the firm resistance 
offered by this obstacle is easily recognized, and the error is in general 
speedily corrected. In passing through the membranous and pro- 
static jjortions of the urethra the handle of the instrument falls over 
between the thighs, and if any resistance is offered it is caused by 
obstructions in the lower wall of the canal, and will be overcome by 
continuing to depress the handle and thus to elevate the beak. 

It must be borne constantly in mind that the lining membrane of the 
urethra is exceedingly delicate, and that very little more force than the 
natural weight of the instrument is admissible ; indeed this is all that is 
usually required. As more or less spasm is generally caused by the 
attempt to pass the catheter, success will often depend upon a few 
moments' delay when resistance is encountered, during which the spasm, 
which is always transient, will subside. Very gentle but steady 
pressure will hasten the relaxation of the spasm. 

If, in a case of enlarged prostate, the silver catheter cannot be passed 
readily, the surgeon may employ to advantage a gum- elastic; catheter, 
furnished with a pretty firm stylet, with which he may increase the 
(!urve to any desired extent. There is also a very simple expedient to 
which I have resorted in these and in many other cases, with remark- 
able success. Having dipped the end of the gum-elastic catheter in hot 
water to render it more flexible, it has been introduced to the obstruc- 
tion and the stylet then withdrawn an inch and a half or two. By thia 
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manceiivre the end of the catheter is still more elevated, while it is so 
flexible as to assume any direction M'hich the channel may happen 

to reqnire. The outer end of the catheter is 
Fig. 393. j^Q^^ seized and jiushed down over the stylet, 

1,1 while almost at the same moment the stylet 

©(||0 itself is gradually withdrawn. Care must 

be taken in adopting this method that the 
stylet is withdrawn, in the first instance, so 
far as to render it certain that its extremity 
cannot protrude from the eye of the catheter. 

Recently, Dr. T. H. Sqnier, of Elmira, 
N. Y., has had constructed a silver catheter, 
designed especially to be employed in cases 
of enlarged prostate. The instrument is like 
the ordinary silver catheter, except that the 
vesical extremity is made flexible by being 
composed of imbricating and movable sec- 
tions. I have employed this instrument in a 
few cases, and have found it to answer its 
purpose exceedingly well ; but, notwithstand- 
ing the assurances given by the inventor, it 
is impossible to divest one's self of an appre- 
hension that the links may become detached 
and remain in the bladder ; nor is it plain 
what advantage this instrument can possess 
over an ordinary flexible catheter, when the 
shaft has been rendered firm and the vesical 
extremity more flexible in the manner which 
has already been described. 

Cystotomy. Syn., Paracentesis Vesicae, R. O. 

Paracentesis of the bladder has occasion- 
ally been found necessary when all other 
means have failed for the relief of retention 
sqnier's Prostatic Catheter. ^f uriue. The surgcou must uot be iu haste, 
however, to resort to what must always be 
considered a grave operation. It is remarkable to what an extent 
the bladder may sometimes be stretched without causing a rupture 
of its walls, or even anything more than a temporary paralysis ; indeed 
we have seldom seen it ruptured from this cause, although we have 
often found it rising some distance above the umbilicus, giving to the 
belly the appearance presented by a woman several months gone in preg- 
nancy. AVhat is more remarkable, and the knowledge of which is of 
even more practical value to the surgeon, is that retention of urine is 
very rarely so complete or so persistent as to render it necessary to open 




CYSTOTOMY. 



815 



the bladder. Either the urine contimies to dribble away in siifScient 
amount to give some relief, or, under proper therapeutical treatment, 
often after the rest obtained by a full dose of morphine, the urine 
escapes again freely, and complete relief is obtained. The bladder may 
be entered through tlie perineum, through the rectum, or above the pubes. 

Cystotomy through the Perineum.— Cystotomy by perineal in- 
cision is, in most cases, essentially the same operation as that already de- 
scribed as perineal section ; the purpose being to afford an outlet bv enter- 
ing the urethra back of the point of stricture rather than by an incision 
directly into the bladder. The depth and direction of the incision must, 
however, vary according to the seat of the stricture ; and if an enlarge- 
ment of the prostate is the cause of retention, the operation would cor- 
respond to the perineal operations for lithotomy, only that it must be 
performed without a guide. 

Cystotomy through the Rectum. — The patient resting upon his 
back, with the legs drawn up, the surgeon explores carefully the bas- 
fond of the bladder with the forefinger of the right hand in the rectum, 
in order that he may determine the position and size of the prostate 
gland, and the most salient point of the bladder, which is usually about the 
centre of the vesical triangle, 
is concealed in its canula, 
is now held in the right hand, 
the index finger j^rojecting 
beyond its extremity, and 
carried to the vesical tri- 
angle, especial care being 
taken that the point of the 
instrument is not placed so 
higli as to endanger the recto- 
vesical fold of the peri- 
toneum. Indeed it will be 
most prudent not to carry the 
point of the instrument more 
than half an inch above the 
prostate. While the instru- 
ment is held firmly in this 
position the trocar is thrust forward with the left hand, and immediately 
withdrawn, leaving the canula in the bladder. 

If it becomes necessary to keep the orifice open several days, it will 
be proper to substitute for the canula a gum-elastic catheter, which will 
be easily introduced by carrying it through, and then withdrawing the 
caiuila. When no instrument is permitted to remain in the woimd 
immediately subsequent to the operation, and even when the instrument 
is withdrawn only after the lapse of several days or weeks — if, in tlie 
meantime, the urethral canal is restored — the wound iu the bladder gen- 
erally closes very quickly. 



A long curved trocar, the point of which 

Fig. 394. 




Cystotomy above the Pubes and from the Rectum. 
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Cystotomy above the Pubes. — An incision is made in the mediah 
line, just above the pubes, between the pyramidalia and recti until tlie blad- 
der is fairly brought into view. The bladder is then punctured with a long 
trocar and canula, the canula is thrust forward and the trocar withdrawn. 
There is considerable danger in the operation that the urine may find ita 
way into the loose areolar tissue outside of the peritoneum, an occurrence 
which is almost inevitably fatal. This may be provided against, in some 
measure, by sulistituting, after the operation is completed, a long flexible 
catheter for the canula, which may act as a siphon. 

[Puncture of the Bladder with Capillary Tubes, and Evacuation 
with an Air Pimip. — Dieulafoy and Potain of Paris, and Smith of Lon- 
don, respectively claim the invention of an instrument called the Pneumatic 
Aspirator, by vt'hich, with the aid of capillary tubes thrust into the bladder 
above the pubes, this viscus may be evacuated. A considerable number of success- 
ful operations have been followed by no inflammatory or other serious accident.'] 

Incontinence of Urine. 

In the case of children, and sometimes in the case of adults, the habit 
of involuntary urination during sleep is due to abnormal irritability 
of the neck of the bladder. It may be prevented, in most cases, by care- 
ful attention to the diet and to general hygiene ; by the use of mineral 
tonics, and by enjoining upon the patient not to sleep upon the back ; 
in which position the urine accumulates in the bas-fond, and near the 
neck of the bladder, occasioning a desire to .urinate. The remedy, how- 
ever, which my own experience and the experience of others has proven 
to be most useful, is the extract of belladonna, in doses suited to the 
age of the patient. Where all other means fail, the patient must make 
it a rule to rise once in the night and evacuate the bladder. 

We frequently meet with examples of incontinence, or more properly 
of " overflowing " of the bladder, due to over-distention ; in which the 
water is constantly dribbling away in small quantities, and which some- 
times, greatly to the injury of the patient, have been mistaken for true 
incontinence. This condition depends upon a variety of causes, but 
most often upon atony of the bladder. It is more frequently ob- 
served in women than in men. Whenever a doubt exists as to the true 
cliaracter of the incontinence, a catheter should be introduced in order 
to establish the diagnosis and to relieve the viscus if it is found to be 
distended. 

Chronic Enlargement of the Prostate. Syn., Amplificatio Longa Prostatee, R. 0. 

According to the observations of Sir Henry Thompson, the prostate 
has been found appreciably enlarged in men who have died after the 
sixtieth year, in 34 per cent, of all the cases ; but such a degree of en- 
largement as occasioned urinary obstruction during life existed in only 
15 or 16 per cent, of the whole number. 

Puncture of the Bladder with Dieulafoy's Aspirator, by J. L. Little, M.D. N. T. 
Med Jour., Nov. 1873. 
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In general the liypertrophy is exceedingly slow and uniform in its 
progress, and implicates all portions of the gland alike. In other and 
exceptional examples, either one of the lateral or the central lobe may 
be alone involved. It may attain the size of a small orange, and it not 
uiif requently extends so far along the bas-f ond 
of the bladder that its summit cannot be 
reached by the finger in the rectum. Its struc- 
ture is usually not changed, although in the pro- 
gress of its growth the fibrous or the glandu- 
lar elements may be found in some measure 
predominating. Sir Henry Thompson and 
others have observed, however, that in most 
cases of hypertrophy of this gland there exist, 
ill the interior, minute isolated tumors. The 
glandular follicles are also occasionally en- 
larged and occupied by calculi, or by flattened 
polygonal or spheroidal epithelium in various 
conditions of desiccation or of dissolution. 

Polypoid outgrowths, resembling the fibroid Enlarged Middle ^;^of Prostate 

tumors of the uterus, are found occasionally in 

connection with the enlarged prostate ; and these are especially apt to 
form upon the middle lobe. The verumontanum is also liable to en- 
largement, independently of, or in connection with enlargement of the 
prostate, forming a pendulous polypoid projection, which may interfere 
with the passage of urine and with the introduction of instruments. 
Malignant tumors occur very rarely in connection with the prostate 
gland, and the few cases observed have been almost without exception 
encephaloid, and have occurred mostly in early life. The gland is sub- 
ject sometimes to tubercular enlargement, or degenei'ation, in strumous 
persons. 

The diagnosis of simple hypertrophy will be easily made by a con- 
sideration of the age of the patient, since it is seldom observed in per- 
sons under fifty-five years ; by the slow and dribbling manner in which 
the urine escapes, and especially by the fact that it is not projected with 
force; by careful catheterism, and by exploration with the finger through 
the rectnm. 

Treatment. — The treatment of chronic hypertrophy is only palliative, 
and mnst be conducted with reference solely to the symptoms as they 
arise. The patient must be especially enjoined not to hold his water 
too long, lest thereby the atony of the bladder should be increased, and 
complete retention result ; and if considerable urine is retained after 
each effort at evacuation, it should be drawn regularly by the catheter. 
Patients are often much comforted by taking daily fifteen or twenty 
drops of the balsam of copaiba, or five or ten drops of the spirits of 
turpentine. If the urine is alkaline or neutral, dilute nitric acid may 
prove useful ; and if acid, alkalies may be given freely. The warni' 
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bath, coniiim, and morphine, are sometimes useful in relieving the con- 
stant desire to urinate caused by the retention and decomposition of 
the urine. 

Prostatitis. Syn., Inflammatio Prostatse, R. O. 

Both acute and chronic inflammation of the prostate gland may oc- 
cur at any period of life as a consequence of urethritis, or of direct vio- 
lence. It is most frequently one of the sequences of acute and pro- 
longed gonorrhoea. In rare instances, when the general health is pre- 
viously much impaired, it occurs as an idiopathic affection. 

In the acute form of the malady there is pain in the region of the 
gland, a frequent desire to urinate, accompanied often with a straining 
and tenesmus at stool ; urination is painful, and sometimes completely 
interrupted either by spasm or by the obstruction offered by the swollen 
gland ; there is generally some swelling and tenderness in the perineum, 
and on introducing the finger into the rectum the gland can be felt 
swollen, hot, and tender. Wlien suppuration ensues an obscure fluctua- 
tion may generally be detected by rectal examination ; and there are 
present also the usual signs which indicate the formation of matter in 
the deeper tissues of the body, such as rigors and febrile disturbance. 
When left to itself the pus generally discharges into the neck of the 
bladder, sometimes into the rectum, or upon the tegumentary surface 
in the perineum. 

Treatment. — Whatever measures are known to allay vesical and 
urethral irritation are appropriate in these cases ; and especially have 
we found full doses of morphine to afford relief. Yery small quantities 
of cool water conveyed gently into the rectum are also serviceable. If 
pus has formed and fluctuation can be detected by rectal examination, 
the abscess should be opened with a small curved trocar from this di- 
rection ; and if the pus points toward the perineum, it must be promptly 
■evacuated by free incision. It seems proper to add, that if it becomes 
necessary to use the catheter, the utmost delicacy must be employed in 
its introduction ; observing carefully all those directions heretofore given 
for the introduction of instruments in cases of simple hypertrophy of 
the gland. 

Atrophy of the Prostate Gland. 

This may exist as a congenital defect, or it may be the result of the 
pressure of calculi or of tumors, or of over-distention of the bladder in 
consequence of the presence of strictures. It is occasionally met with 
in old age when no appreciable cause can be found except senility. 

Prostatorrhcea. 

This affection, which has fi-equently been confounded with sperma- 
torrhoea, consists in an abnormal glandular action on the part of the 
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proptate gland, in conseqnence of which it discharges a larger amount 
than natural of clear glairy mucus, and a few drops may be seen to 
escape from the urethra after each urination or defecation ; or it will 
l)e found gluing the orifice of the urethra together in the morning. 
Its peculiar appearance, the circumstances under which it escapes, and 
the application of the microscope will determine its character conclu- 
sively. 

Treatment. — The treatment consists in the removal of all local causes 
of excitement and irritation, and the improvement of the general health 
by air, exercise, good diet, and tonics. 

Ruptvire of the Bladder. 

The bladder may be ruptured by direct blows, as when a man receives 
a kick upon the belly or is traversed by the wheel of a loaded vehicle ; 
or by indirect blows, as when he falls from a height upon his back or 
pelvis. Rupture seldom or never takes place, however, unless the blad 
der is nearly or quite full. The point at which the viscus gives way is, 
in most cases, above, and posteriorly, where it is enclosed by peritoneum, 
so that the urine escapes at once into the peritoneal cavity. 

The symptoms which indicate this accident are : pain, with excessive 
prostration and incessant desire to urinate, with the escape of but little 
or no urine. Blood is rarely evacuated by the urethra in the efforts 
made by the patient, but sometimes a little is withdrawn by the catheter. 
According to Mr. Birkett, a record of fifty examples presented only 
three recoveries, and in two of these the extravasation of urine occurred 
into the pelvic coimective tissue, and not into the cavity of the peri- 
toneum. 

Treatment. — The treatment consists essentially in the use of opiates, 
and in the frequent and careful evacuation of the bladder by the 
catheter. Wlien the diagnosis is fully made out, and the seat of the 
effusion can be determined, free incisions are demanded. If the rupture 
takes place below the peritoneal reflection, incisions as for lateral 
lithotomy, first practised by Walker, of Boston, may prove succev-sf ul. 

Hypertrophy of the Bladder. Syn., Hypertrophia Vesicae, R. O. 

As has already been stated, the long-continued existence of organic 
stricture, and of enlarged prostate, or serious urethral obstructions of 
any character, give rise, in many cases, to a thickening of the walls of 
the bladder. In these examples the hypertrophy seems to be due 
mamly, if not exclusively, to the inordinate action of the muscular fibres 
in their efforts to expel the urine. We have recently seen a case in 
which a gentleman died whose bladder was greatly enlarged and thick- 
ened, the interior presenting the usual fasciculated appearance, with di- 
'tation of the m eters and expansion of the kidneys ; but this patient had 



820 



HYPEETEOPHY OF THE BLADDEE. 



Pig. 396. 



neither stricture nor enlarged prostate, but a transverse ridge or " bar," 
first described by Mr. Guthrie, composed of thickened fibrous and mucous 
tissue, situated just beliind the verumontanum, afforded a palpable ob- 
stacle to the escape of urine as well as to the introduction of an instru- 
ment. His death occurred when he was about 50 years of age, but the 
difficulty in urination seemed to date from childhood, and, indeed, it 
was not rendered quite certain that it was not congenital. 

The walls of the bladder are found, in these cases, from half an inch 
to one inch in thickness, the interior presenting a network of cord-like 
elevations, or of bands in high relief, resembling somewhat the columnsB 
carne£e of the apex and posterior wall of the left ventricle of the lieart. 

The structure of the bands, and of the 
hypertrophied tissue in general, is 
found to be cliieily fibrous, with 
rather a diminished than increased 
amount of muscular tissue. 

In a few rare cases the walls of the 
bladder gradually give way at some 
point, and the mucous membrane, 
with a portion of the fibro-muscular 
wall, is thrust out between the fibrous 
bands, forming a side pouch or sup- 
plementary bladder, which in some 
cases attains the size of the original 
bladder. These sacculi, as they are 
termed, may communicate with the 
bladder by small openings, and, hav- 
ing but few muscular fibres, their 
power of expelling their contents is 
very limited, so that they become per- 
manent reservoirs of urine not only, 
but occasionally of calculi. Their so- 
lidity, and the fact that they are not 
even emptied by catheterism, has led 
frequently to the supposition that they 
were solid tumors. If, however, the 
bladder is first emptied, and then 
pressure is applied to the sac for several minutes in various positions of 
the body, they can in general be sufficiently emptied to establish a cor- 
rect diagnosis. 

It is scarcely necessary to say tliat, with the exception of the means 
to be employed to overcome the obstruction, the treatment, in all such 
cases, is expectant and palliative only. 




Hyperlrophy of the Bladder, with Dilatation 
of Ureters and Kidneys, consequent upon En- 
larged Prostate. 
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Dilatation of the Bladder. 

The same causes — namely, urethral obstructions — may, under appa- 
rently the same circumstances, produce opposite results. Such, for ex- 
ample, as dilatation, with thinning or atrophy of the walls. As in hyper- 
trophy, the urine is in these cases also expelled with little or no pro- 
jection, and the bladder occasionally becomes enormously distended 
without causing much inconvenience to the patient ; but when the blad- 
der is emptied by catheterism, in a case of hypertrophy, a hard, round 
ball remains, feeling like a foetal head. In dilatation with atrophy or 
thinning of the walls, the bladder cannot be felt after evacuation. 

Treatment. — The cause being removed, it will remain to give tone 
to the muscular fibres of the bladder by such remedies as nux vomica 
and ergot, and by improvement of the general health. 

Cystitis, R. C. ; Syn. Inflammatio Vesicae. 

Acute cystitis, of an idiopathic character, is not a very common affec- 
tion ; but it occurs pretty frequently in connection with gonorrhogal 
uretlmtis. The muc(^us membrane is in general alone involved, and 
especially that portion which is situated near the neck of the bladder. 
It is characterized by intense pain in the sur-pubic region, with tender- 
ness on pressure, accompanied often with pain in the perineum, testes, 
and loins. The desire to urinate is almost constant ; and the escape of 
the urine is attended with severe pain, smarting, and tenesmus. Rigors, 
with active febrile symptoms, are seldom if ever absent. The urine is at 
first scanty and high-colored, then reddish, being mingled with blood- 
coi*puscles, and, finally, muco-purulent. It is a malady which reflects 
severely upon the general system, and often terminates fatally in from 
seven to fourteen days. 

Treatment. — Absolute rest, hot baths, and hot fomentations to the 
belly and perineum, a single cathartic of blue mass, followed by 
tolerably full doses of morphia, barley water, and other cool diluent 
drinks, with the moderate use of alkalies, are the remedies which, 
in purely idiopathic cases, we have always seen prove successful. The 
same remedies are suitable in traumatic cases, but they do not so in- 
variably accomplish a cure. When acute cystitis occurs as a conse- 
quence of gonorrhoea, the balsam of copaiba, buchu, and cubebs may 
be added to the above treatment, but they must not be given in large 
quantities. 

Chronic Cystitis. — There are two forms of chronic cystitis. First, 
simple cWronio cystitis, usually denominated the " irritable bladder," 
differing from the acute only in degree. This form is in a great 
measnre amenable to the same plan of treatment which has been re- 
coinmended for acute cystitis, only that it must be less energetic, and 
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needs to be prolonged for a greater period of time. Second, catarrhal 
cystitis, a sequence of acute, or of simple chronic cystitis, and occasion- 
ally presenting its distinctive features from the commencement of the 
attack, characterized especially by the abundant secretion of mucus, 
and which is usually more or less mingled with pus. It is analogous 
to the catarrhal affection of the urethra, termed gleet, consisting essen- 
tially in passive hyperjemia of the tissues, accompanied with atony, es- 
pecially of the capillaries. The mucus and pus will be seen mingled 
with the urine, or deposited upon the bottom of the vessel as a semi- 
transparent tenacious mass, resembling the white of an egg. 

Treatment of Catarrhal Cystitis. — Usually this will be found to 
be an extremely obstinate and persistent affection. The topical treat- 
ment consists mainly in the frequent ablution of the interior of the 
bladder by tepid water, or water of the temperature of 98° to 100° 
Fahrenheit, for the purpose of removing those deposits which, becom- 
ing entangled with the mucus, and more or less decomposed, serve to 
perpetuate the irritation. For this purpose, an ordinary full-sized flex- 
ible or silver catheter may be employed, to the outer end of which a 
gum-elastic bag, supplied with a stopcock, is adjusted. The water 
must be introduced gently, and in quantity rarely exceeding three 
ounces, and then be allowed to escape. We have thought it advisable 
to repeat this process twice or three times at a sitting, once daily. If 
the urine is offensive, carbolic acid, in the proportion of one grain to 
the quart of water, will cause no irritation, and in most cases it will 
effectually correct the fetor. 

As to the employment of astringents and dilute caustics, such as 
the superacetate of lead, the sulphate of zinc, and the nitrate of silver, 
we must confess that they have not, in general, seemed to ac- 
complish much good ; but, if employed, they should be at first in- 
troduced very much diluted, as, for example, one grain of the super- 
acetate of lead to half a pint of water, or one grain of nitrate of 
silver to the pint, the strength being increased at each injection until 
three grains of the former, and one grain of the latter, to the ounce 
of water are attained. 

After simple lavements of the bladder, we have found general treat- 
ment the next most reliable means ; indeed general treatment can never 
be properly omitted. The internal exhibition of such remedies as the 
balsam of copaiba, buchu, uva ursa, and cubebs, in quantities to pro- 
duce a moderate effect upon the kidneys, and long continued, seldom 
fail to give relief ; but more than all, the surgeon must rely upon 
measures calculated to improve the general health. Patients affected 
with this malady, and who have long been under treatment in the 
wards of a hospital, often improve rapidly when sent out in the open 
air. 
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Tumors of the Bladder. 

Fibrous Tumors seldom occur in the bladder, and are most fre- 
quently met with in early life. They originate in the submucous are- 
olar tissue, and, projecting the mucous membrane before them, oc- 
cupy the interior of the cavity, usually having a somewhat narrowed 
pedicle, as in polypoid growths. 

Treatment. — In males, the treatment can only be palliative ; but 
in females, after sufficient dilatation of the urethra, they have been 
removed by the ligature; owing, however, to the danger of haemor- 
rhage, it will be more prudent to remove them by a vesico-vaginal 
incision. 

Villous, Papilliform or Vascular Growths, occurring in connection 
with the mucous and submucous tissues of the bladder, may be single 
or multiple. They are soft, flocculent, vascular, bleeding easily when 
touched, and seldom attaining a greater size than a large marble. 

The usual symptoms are, the admixture of blood with the urine, 
and occasionally of small portions of the abnormal growths, pain in 
the bladder, with a frequent desire to urinate. They are seldom suffi- 
ciently large or firm to be recognized by the sound. 

Treatment. — Weak solutions of sulphate of zinc, superacetate of 
lead, and of other astringents, may be thrown into the bladder ; while 
such internal remedies are employed as may improve the health, or 
repair the losses caused by the constant bleeding. In the case of females 
they may, in some cases, be removed by evulsion, by the ecraseur, or 
by scissors, either through the dilated urethra, or through a vesico- 
vaginal incision. 

Malignant Disease of the Bladder, either encephaloid or scirrhus, 
is more frequent than either of the other forms of intra-vesical 
growths. In some cases it originates in the vesical walls, and in others 
it is propagated by contiguity of structure from the prostate gland, 
the rectum, or the uterus. 

From fibrous and villous growths they may be distinguished by the 
rapidity of their progress, by the sudden and uncontrollable hasmor- 
rhages, by the occasional discharge of the debris of the malignant 
structure — the precise character of which may be, in some instances, 
determined by the microscope — and by exploration with the sound. In 
the advanced stages the adjacent iliac glands sometimes become en- 
larged, and the usual constitutional signs of the cancerous cachexy are 
usually present. 

Treatment. — To assuage the pain of an incurable malady, and to 
render the passage to the grave easier, is all that surgery or medicine 
can do in these unfortunate cases. 
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Haematuria, R, C. 

Haematuria is not properly a disease, but only a symptom. Blood 
may be present in the urine as a consequence of villous and malig- 
nant growths, of ulceration, or of traumatic lesion of the coats of the 
bladder ; it may be derived from the kidneys, ureters, bladder, pros- 
tate gland, or urethra. When present in a small quantity, intimately 
mingled with the urine, it gives to this excretion a smoky tint ; but 
when blood escapes in larger quantities, it may be in clotted masses, or 
it may give to the urine the appearance of unstrained coffee. The 
inicroscope will always determine whether the color is due to the 
admixture of blood-corpuscles ; and not unfrequently, by the presence 
or absence of casts and of other debris, determine also their source. 

Ueinaky Deposits. 

The urinary excretion is subject to great fluctuations, both in regard 
to quantity and quality, when the kidneys and the general system are 
in a condition of health. Thus, according to Dr. Austin Flint, Jr., 
assuming that the usual quantity of urine excreted in the adult male 
during twenty-four hours is about fifty fluid ounces, it may be stated 
in general terms that the range of normal variation is between thirty 
and sixty, and that only when the quantity varies considerably from 
these figures is a pathological condition to be inferred ; and rating the 
ordinary specific gravity, when at 60° Fahr., as 1020, it may range as 
low as 1005 or as high as 1030, without implying a deviation from 
health. The reaction of the urine is usually acid at the moment of 
its discharge from the bladder ; but at certain periods of the day it 
may be feebly alkaline or neutral. The urates, phosphates, and other 
salts are liable, also, to constant variation. Mucus and epithelium are 
always present in greater or less proportions, and constitute the prin- 
cipal part of the sediment in healthy urine ; but, as already intimated, 
there are certain conditions of the general system in which the rela- 
tive proportions of one or another of these elements greatly exceed 
these proportions in health, or in which entirely new elements are intro- 
duced. These conditions, when observed to be persistent, are termed 
" diatheses." 

Three diatheses are usually described, namely, the uric acid (lithic), 
the oxalic, and the phosphatic, since in a large majority of cases calculi 
are composed of the urates, of the oxalates, or of the phosphates. In 
j-are and exceptional cases calculi are composed of cystine, xanthine, 
or of the carbonate of lime. The concretions occasionally observed, 
called fibrinous calculi, uro-stealiths, and blood calculi, are pseudo- 
form, and cannot be classified as true calculi. 

When the urinary deposits are amorphous and impalpable they are 
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termed " sediments ; " when existing in the form of small crystals, 
or of small solid segregations, they are designated as " gravel," or 
"sand;" and when, by concretion or crystallization, they are built into 
BoUd masses of considerable size they are known as " calculi," or 
"stones." Urinary calculi forming in the pelvis of the kidney are 
denominated "renal;" in the bladder, "vesical." 

Uric Acid Diathesis. — Uric acid deposits, in the form of a yellow- 
ish red, or lateritious crystalline sediment, are exceedingly common. 
These crystals may become aggregated 
in the form of sand or gravel ; and 
finally, they may assume the structure 
and size of calculi. 

Uric acid calculi vary in size from a 
millet seed to a hen's egg. They are 
smooth, or only slightly roughened on 
the surface, of a light brown, reddish 
or mahogany color ; and of a flattened 
oval form. On section they are found 
to be composed of concentric laminae, 
presenting a variety of shades of color. 

Sediments of the urate of ammonia 
are quite common, but completely 
formed calculi of this variety are rare. 
They seldom attain much size, and in form they reseml)le the uric 
acid calculi, but their color is generally characteristic, being in most 
cases much lighter than the latter, and of a pale fawn. In this regard, 
however, there is considerable variation. They are compact, seldom 
lamellated, brittle, and they break with a fine earthy fracture. 



FiR. 397. 




Uric Acid Crystals. 




The presence of uric acid in sediment, gravel, or a calculus, may be 
fleterrninod bv treating a small portion of the substance with nitric 
acid and holding it over a spirit lamp until effervescence is completed 
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and it is reduced to a dry powder. When the residue thus obtained 
is cool, the addition of a drop of ammonia will produce a bright violet 
color. By boiling in liquor potassai, the uric acid calculus is com- 
pletely dissolved. The urate of annnonia may be dissolved in the same 
manner, but, during the process, the presence of annnonia will be de- 
tected by the odor. 

Uric acid deposits are observed most frequently in tlio urine of per- 
sons sufferino- from gout or rheumatism, or from some chronic cutaneous 
eruption. Sediments of the urate of ammonia are most connnon in 
children who are imperfectly nourished, or who possess strumous con- 
stitutions. 

Oxalic Acid Diathesis, — The oxalate of lime, or mulberry calcu- 
lus, has in most cases an irregular tuberculated angular or spinous 
form ; its color is usually a dark bi-own, and it is 
seldom larger than one inch in diameter. Occasion- 
ally it is presented in the form of small, white, 
smooth concretions, resembling hemp-seed; and a 
rare variety has been described as of a milk-white 
color. The natural and characteristic form of the 
calculus may also be concealed by phosphatic incrus- 
tations. The urine is generally pale and abundant, 
and furnishes no visible sediment, but the crystals 
may be found suspended in the fluid, by microscop- 
ical examination. 

The oxalic acid diathesis has been observed especially in persons 
whose nervous systems have been exhausted by excessive mental activity, 
or by venereal indulgence, and whose 
digestive and assimilative functions 
are at the same time impaired. 

The oxalate of lime is soluble in 
hydrochloi'ic and in nitric acid, but 
insoluble in liquor potassse. If fused 
under a blowpipe in a platinum 
spoon, a white ash of caustic lime re- 
mains, which, if thrown upon moist, 
reddened litmus paper, changes the 
color to an intense blue. 

Phosphatic Diathesis —The mix- 
ed (fusible) phosjyhates, composed of 
the phosphate of lime and the am- 
monio-magnesian phosphates, frequently incrust calculi formed of the 
urates or of the oxalates, or which have as their nucleus some foreign 
body introduced into the bladder; but in other cases the entire mass is 
phosphatic. They may attain a great size. Sometimes they are globular 
or ovoid in form, and at other times they assume a variety of irregular 
forms, being apparently shaped to the irregularities of the surface upon 



Section of a Mulberry 
Calculu.s incru.sted 
with Phosphates. 




Oxalate of Lime Crystals. 
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Renal Calculus. 



Section of the same. 



Fig. 404. 



which they have reposed. Their color is white, gray, or yellowish. 
They are quite friable, breaking down under the fingers like chalk, 
and are often composed 

„f concentric laminsB, '•"a. 
w h i c h easily separate, 
but in other cases the 
laininic are wanting. 
They are very soluble in 
acids, but insoluble in 
alkalies. Under the in- 
tense heat of the blow- 
pipe they fuse into a hard 
enamel. 

More rarely we meet with one or the other of the salts which com- 
pose the mixed phosphates, alone. The phosphate of lime calculus, of 

renal origin, is, according to Wollaston, 
composed in a good measure of animal 
matter; it is of a pale brown color, 
smooth, lamellated, but the lamellae 
are easily separated ; while the vesical 
calculus of tlie same name is composed 
of the pliosphate of lime in a condition 
similar to that found in bones. Hence 
it has been called the "bone earth" 
calculus. 

The ammonio-magnesian phosphatic 
calculi, known also as the triple jjhos- 
phates, are usually white, presenting 
upon the surface, when recently re- 
moved, minute brilliant crystals. Some 
are hard and crystalline, in fracture; others are friable and imper- 
fectly lamellar. 

The phosphatic diathesis is usually found in old persons with broken 
constitutions. 

There ai-e other forms of calculi which are occasionally met with, 
which indicate, probably, peculiar constitutional diatheses; but the 
infrequeiicy of tlieir occurrence, and the little that is known of their 
relations to the general conditions of the system, will not justify us in 
speaking of them at miTch length. 

The uric oxide calculus, known also as the xanthic oxide, or xan- 
thine, was discovered by Dr. Marcet in 1815. We have found but one 
or two other recorded examples. 

The cystic oxide, or cystine calculus, is also exceedingly rare. 
The name would imply that it is found originally in the bladder, but 
the fact seems to be tliat it is a production of the kidneys. Its distin- 
guishing characteristic is, that it contains a considerable proportion of 




Triple, or Ammonio-Magnes!au Phosphatic 
Crystal e. 
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sulphur ; the presence of which gives to the calculus a peculiar yellow 
ish, greenish, or waxy appearance. 

Calculi of the carbonate of lime were first observed by Bruquatelh 
in 1819. It has been doubted whether they are even true urinar}- 
deposits, the majority of specimens having been found within the 
prostate gland ; but Bruquatelli has found them in the bladder of a 
woman. 

According to Dr. Bird, the so-called fibrinous calculus is only 
inspissated albumen, the product of diseased or irritated kidneys. 

The uro-stealith is also one of the pseudo-forms. It is not properly 
a calculus, but whether it is a resin or a fat is not yet determined. 

Dr. Alison found in the kidneys of a man who died of consumption, 
small black concretions, which he believed to be composed chiefly of 
blood-corpuscles. 

Yesical Cai^culi. 

Stone in the bladder is much more fi-equent in certain localities than 
in others. In the United States, it is most common in Kentucky, Ohio, 
Tennessee, and Virginia. In the New England States it is exceedingly 
rare. The same inequality of distribution as regards locality has been 
noticed in other parts of the world. It is probable that climatic and 
other influences determine, in some measure, these topographical differ- 
ences; but it is well known that vesical calculi are met with most 
frequently in lime districts, and especially where the lime rock is soft 
and soluble, and tlie water constantly holds a large amount in solution, 
as is the case in the States of Kentucky and Tennessee. Of the climatic 
influences, the most active are moist and changeable temperatures. 

It is reasonable to suppose that food, di^nks, and occupations, or 
general habits of body, so far as they affect digestion and assimilation, 
may influence the formation of stone ; but there are no reliable statistics 
which establish this supposition. As has already been stated, gout, 
rheumatism, dyspepsia, nervous exhaustion, scrofula, etc., are often 
associated with particular diatheses, as indicated by pecuhar urinary 
deposits ; and it is probable that they influence in a like manner the 
formation of calculi. 

Calculi are much more common in men than in women, owing no 
doubt to the fact that the female urethra is shorter and more capacious, 
and the vesical concretions are therefore less apt to be retained. They 
are said to be more frequently met with among the poor and the labor- 
ing classes than among the rich. Sailors, however, are believed to be 
remarkably exempt. Gross affirms that stone in the bladder is three 
times more frequent among American negroes than among the native 
whites ; and, according to the same author, an analysis of 6,042 cases 
has shown that more cases occur prior to, than after the twentieth 
year of life. 
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Whatever causes a detention of the urine in the bladder, as for ex- 
ample paralysis of its muscular coats, hypertrophy accompanied with 
the foruiation of sacculi, enlargement of the prostate, and stricture, may 
give rise to calculous concretions ; catarrhal cystitis favors the en- 
tanglement and retention of urinary deposits ; and finally, the presence in 
the bladder of foreign substances of any kind, such as blood, fragments 
of bone, or balls left from gunshot accidents, various substances con- 
veyed into the bladder accidentally or intentionally through the 
Tirethra. 



Pig. 405. 




Mackenzie's case of Five Phosphadc Calculi, of which the Nuclei were Beans. 



Very many vesical calculi originate in the kidneys or in the ureters, 
owing to diseased conditions, or obstructions in these organs ; and es- 
caping from thence into the bladder, while they are yet small, subse- 
quently attain a more considerable magnitude. 

The size of calculi varies from a pin's head to several inches in 
diameter. We have removed from the female bladder, but not until 
after having broken it into several fragments, a pliosphatic calculus 
weighing four ounces and some grains ; and from a male the largest 
calculus we have removed weighed also a little over four ounces, being 
two inches and seven-eighths in its longest, and two inches in its central 
transverse diameter. In many cases, liowever, the calculi have much 
exceeded these limits bf)th in size and weight. Mr. Erichsen says he 
saw in the possessic)n of Uytterhooven, of Brussels, a calculus removed 
by him, by the high operation, 6^ inc^hes long by four in width at its 
widest part. Mr. Cline attempted, but failed to extract a calculus of 
a'K)ut the same size, weighing 44 ounces. Morand saw a calculus 
weighing 6 pounds. The majority of calculi, when removed, are from 
one to two inches in diameter, and weigh usually from one to two ounces ; 
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the largest being generally composed in part or in whole of the phos 
phates. The oxalates are usually the hardest ; but the urates are often 
quite hard, although more brittle ; while the phosphates are compara 
tively soft and friable. 

There is usually but one calculus in the bladder at a time, but the 
number may vary from one to a thousand. The only instance, how- 
ever, in which this extraordinary number has been found, was in the 
person of Judge Marshall, operated upon by Dr. Physick, of Phila- 
delphia. In this case, the calculi varied in size from a partridge-shot 
to a bean. When two or more calculi exist in the bladder their oppo- 
sing surfaces usually acquire a polish by attrition, and present facets 
which indicate where they lay in contact. A single calculus may 
become fissured, and ultimately separate into two or more within the 
bladder ; and finally, calculi originally separate, or separated by fissure, 
may agglomerate into one single but irregular mass. 

Calculi generally occupy the most depending portion of the bladder, 
lying unrestrained in the cavity, and falling in whatever direction the 
force of gravity may tend to carry them ; but in some cases they 
become entangled in the granulations which spring from ulcerated 
points of the bladder, or they are lodged in the vesical orifices of the 
ureters, or in cysts of the prostate gland, or in sacs formed from the 
walls of the bladder. By a species of hour-glass contraction of the 
bladder, also, they may be imprisoned in the fundus. Portions or the 
whole of the interior of the bladder may be incrusted with phosphatic 
deposits. 

Symptoms of Stone in the Bladder. 

In rare examples the patient has suffered certain premonitory 
symptoms which sufficiently indicate that he has a stone in his bladder. 
Penal calculi have from time to time passed from the kidneys into the 
bladder, the passage being accompanied by peculiar and distinctive 
pains ; and each time, after more or less delay, the calculus has es- 
caped by the urethra. On the last occasion, however, the calculus 
has been detained after reaching the bladder ; and although other 
evidences may be wanting, this alone is suflicient to determine its 
presence. 

The ordinary subjective signs are as follows : — Pain at the neck of 
the bladder, or at some point in the hypogastric or perineal region, 
aggravated by riding in a rough wagon, or by anything which 
jars or rudely concusses the pehdc viscera. The pain is especially 
acute immediately after urination, when the bladder contracts and 
crowds the calculus toward its neck ; even the vesical contractions 
which precede urination are generally quite painful. In the male, 
usually, there is at the same moment a sharp, lancinating pain in 
the glans penis ; or this pain may exist when the vesical pains are 
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absent, m the case of male infants, tne first suspicion on tlie part of 
the surgeon originates fi-om the fact that the little sufferer pinches and 
pulls at his prepuce constantly, and especially after and during urina- 
tion, or his prepuce is observed to be much elongated, as a consequence 
of this practice. Sympathetic pains are also sometimes experienced in 
the scrotum, testes, along the thighs, in the loins, or in other and remote 
parts of the body. A catarrhal inflammation of the mucous mem- 
brane of the bladder sooner or later ensues, accompanied with a fre- 
quent desire to urinate, and the passage of mucus with the urine, 
occasionally streaked with blood, or mingled with pus. The escape of 
urine is sometimes suddenly arrested by the lodgment of the calculus 
against the neck of the bladder, when, by a change of position, the 
urine will again flow freely ; or it may be arrested by a spasm of the 
involuntary sphincter muscles, and after a moment's delay, although 
the position is not changed, it will flow again freely. The rectum 
often participates in the irritation and spasm, and this is especially 
apt to be the case with children. 

No one of these several symptoms, and indeed not all of them 
associated, ought ever to be accepted as conckisive evidences of the 
existence of a stone, since, with the single exception of the premonitory 
symptom of the passage of a renal calculus to the bladder, and its 
subsequent detention, all of them may be imitated by other diseases, 
such as neuralgia, spasm, or inflammation of the bladder. 

Exploration with the sound or catheter can alone render it abso- 
lutely certain that a calculus is the cause of the symptoms described. 
The sound is always preferred in a physical exploration of the bladder, 
for the reason that, being solid, it conveys more accurate and distinct 
sensations to the fingers and the ear. The age and sex of the patient 
will generally determine the size and form of the instrument to be 
employed. In some cases the existence of stricture, or of an enlarged 
prostate, or of vesical pouches, will control the choice. In general, with 
adults, a rather large or medium-sized instrument, with a straight shaft, 
and curved to an angle of 45° or less at its vesical extremity, is to be 
preferred. 

The instrument should first be introduced before the water has 
been evacuated; or, if the patient is unable to hold his water, it 
will be advisable to follow the practice of Civiale, and inject a 
moderate quantity of tepid water previous to sounding. We pre- 
fer to make our first exploration when the patient is not under 
the influence of an anaesthetic, in order that the sensibility of the 
bladder and urethra may be ascertained. He should repose upon his 
back, with the shoulders slightly elevated, and his legs drawn up, as for 
catheterism. When the beak of the instrument has fairly entered the 
bladder, it should be gently advanced and withdrawn, or one quarter 
rotated to each side ; or finally, in case the calculus is not yet detected, 
it niav be half rotated, so that the beak shall present toward tlie 
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bas-fond. A finger in the rectum of the male, or in tlie vagina of the 
female, or the hand over the pubes, will sometimes aid in bringing the 
stone into contact with the instrument, if it is not actually felt by the 

finger. Failing in these 
manoeuvres, the patient 
may be turned upon his 
side, or directed to stand, 
while the exploration is 
repeated ; or he may 
incline very much for- 
wards ; or, finally, if the 
bladder is not already 
evacuated, the instru- 
ment may be withdrawn, 
and the exploration re- 
peated carefully while 
Exploring the Bas-fond. the bladder is empty. 

A hollow sound, through 

which water may be injected without removal, is sometimes advanta- 
geously substituted for the ordinary sound. 

If the stone has not been felt, and a suspicion still remains that it is 
present, the patient should be permitted to rest a few days, and then the 
examination should be repeated while he is under the influence of an 
anaesthetic. It is possible that, owing to the position of the stone, or to 
other circumstances not always fully explained, the calculus cannot be 
felt at one time, but may be easily detected at another, or the surgeon 

Fig. 407. 

Hollow Steel Sound. 

may fail altogether to recognize its presence. On the other hand, even 
slight phosphatic concretions upon the surface of the bladder, especially 
in the prostatic portion, may induce a belief that the patient has a 
calculus. This error will be avoided generally by observing that the 
roughened bladder conveys through the instrument only a sensation of 
grating, and never a distinct click. 





General or Constitutional Treatment. 

By the employment of certain mineral acids and alkalies Internally 
we may in very many cases effect a modification or an entire change in 
the reaction of the urine. In the same manner also, but less constantly, 
the character of the urinary deposits may be altered, or their amount 
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sensibly diminished. It is proper to assume, therefore, that the form- 
ation of urinary calculi may by these means be occasionally prevented, 
or their growth delayed ; but that chemical reagents, however judiciously 
selected, have the power of dissolving stones in the bladder is by no 
means established to the satisfaction of most surgeons. This pretence 
has been set up from time to time, in favor of their nostrums, by a 
multitude of empirics, and even by a few intelligent practical surgeons ; 
but they have all hitherto failed to furnish us with that kind of testi- 
mony in support of their theories which science demands. Thus, for 
example, it is affirmed of the waters of Vichy, which contain a large 
amount of the bicarbonate of soda, and are highly charged with 
carbonic acid, that their free and continued use will cure stone in the 
bladder ; the soda reducing the urates, and the free carbonic acid the 
phosphates ; the latter acting also by its property of dissolving animal 
matter, and thus destroying, in some measure, its power of cohesion. 
That the character and amount of certain urinary deposits, under the 
influence of these waters, may be changed, and the condition of the 
bladder itself greatly improved, is quite probable, but this is the limit 
of their legitimate claims. The bicarbonate of soda or of potassa may be 
given with marked benefit, especially in the case of uric acid calculi ; 
but it must not be forgotten, also, that their long use may seriously 
impair the organs of digestion, and thus accomplish quite as mucli 
harm as they are capable of doing goc ji. 

To the same extent, also, and wi..n much more certainty, the patient 
suffering with a calculus may obtain relief by general hygienic and 
therapeutic measures. He must avoid all known and special causes of 
vesical irritation, such as riding on horseback, or in a wagon, over 
rough roads, exposure to the cold, and all sudden vicissitudes of 
weather, the free use of acid fniits, of wines, or ales. In general, all 
alcoholic stimulants should be forbidden, or, if any are used, gin should 
be preferred ; but we do not believe that any alcoholic drinks can ever 
be said to be useful, except as they may occasionally be found to be 
serviceable when used in small quantities, in improving the tone of the 
digestive organs. It will be advisable, also, to instruct the patient not 
to drink water which contains lime. 

Treatment by the Injection of Solvents into the Bladder. 

Mr. Brodie thought he had dissolved and brought away certain soft, 
phosphatic calculi by the injection of very weak solutions of nitric acid, 
of the strength sometimes employed in chronic cystitis — two or three 
drops to the ounce of water ; and hydrochloric acid has been suggested 
for the same class of cases ; dilute alkalies have been recommended for 
uric acid calculi ; also, in certain cases, the salts of lead, and a variety 
of other reagents. Water has been permitted to irrigate the bladder 
through a double canula for half an hour at a time, every two or three 
53 
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days ; but, up to tliis time, the results obtained by these various rea- 
gents and lavements are admitted to have been, in most instances, ao 
partial and occasional as to give little ground for encouragement. 

Treatment by Electrolysis. 

A few years ago some hope was entertained that the electrical cur- 
rent might be made applicable to the solution of the stone within the 
bladder ; and various ingenious, forms of apparatus were contrived 
for its employment. In 1856 Mr. Bence Jones informed Mr. Druitt 
that he thought he was about to succeed. By the aid of a powerful 
galvanic battery, employing a solution of the nitrate of potassa, he was 
able to dissolve phosphatic calculi at the rate of twenty-five grains 
per hour. Oxalate of lime and uric acid calculi were acted upon 
much more slowly. The problem which remained was, how to insu- 
late the voltaic current and protect the bladder and urethra from 
its action. This he believed he had accomplished by the* use of vul- 
canized rubber as an insulator. Here, however, the record of his 
experience ends. It would seem, therefore, that the experiment 
failed. There is a statement somewhere that a Dr. Melicher, a Ger- 
man physician, succeeded in two cases in dissolving a stone in the 
bladder, as long ago as 1848, by electrolysis ; but no verification of the 
statement has been published, and it is probably not true. 

Treatment by Dilatation of the Urethra. 

The removal of calculi from the female bladder, by dilatation, has 
long been practised ; and the several methods employed will be partic- 
ularly described when the subject of calculus in the female bladder is 
under consideration. But the removal of a calculus from the male 
bladder, by dilatation and the forceps alone, is altogether another thing, 
and is very seldom attempted. The male urethra is long, and capable 
of only a moderate amount of dilatation ; and laceration of its walls by 
forced dilatation and extraction is a much more serious matter than a 
similar injury to the female urethra. 

Wlien, however, patients have been in the habit of passing small cal- 
culi, or it is known that a renal calculus has dropped into the bladder, 
and is detained, or other sufiicient evidence exists that a calculus of 
moderate size cannot be passed by the efforts of the patient alone, and 
there is no condition of the urethra or of the prostate to forbid, it will 
be proper to dilate the urethra gradually by the introduction of sounds, 
and to encourage the patient to attempt to get rid of it, by holding his 
water until the bladder is full, and then forcing it out with some 
effort ; or he may stop the stream by grasping the penis while the urine 
is flowing, and then let it escape suddenly. The free use of diuretics, 
thereby increasing the amount of urine in the bladder, will sometimes 
aid these manoeuvres. 
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Fig. 408. 



If the calculus becomes lodged in the urethra^ and especially if its sit- 
uation can be determined by touch, it will then always be proper, after 
suitable attempts have been made to force it out by straining, or by 
pushing u})on the calculus, to attempt its extraction by forceps. For 
this purpose we have employed successfully our own narrow bullet 
forceps, and, in other cases, a long, narrow pair of dressing forceps ; 
but surgeons have invented forceps especially for the extraction of 
urethral calculi, and, if the stone is in the sub-pubic portion of the canal, 
such instruments will be required. We shall refer to this subject 
again. 

Lithotripsy. Syn., Lithotripsis, R. O. 

Properly speaking, lithotrity is the operation of grinding the stone 
in the bladder, and lithotripsy is the operation of breaking or crush- 
ing the stone ; but very many writers have omitted to observe this dis- 
tinction, and have included under the terms lithotrity or lithotripsy, 
indifferently, all methods which reduce the stone to small fragments. 
We shall endeavor to preserve the original and proper distinction be- 
tween these terms. 

Although lithotripsy and lithotrity 
have been practised from a very early 
period, yet the instruments were either 
so rude, or the operators in general so 
inexpert, that neither of these methods 
was able to secure the confidence of 
surgeons, until, in 1824, Civiale in- 
vented and applied successfully his 
lithotrite, an instrument for grinding 
the stone in the bladder. For several 
years Civiale's instrument, exceedingly 
ingenious, but cumbrous and compli- 
cated, found no successful rival in 
public favor. In his own hands espe- 
cially its achievements became remark- 
able, and secured for him and for the 
operation of lithotrity a permanent 
reputation. It was not long, however, 
'before, attracted by the brilliancy of 

, hie success, a large number of surgeons 
entered the field with new or very 
much modified instruments ; many of 
which proved so much superior to that 

, employed by Civiale, that they were soon substituted for his instru- 
ment, and, indeed, Civiale himself acknowledged their superiority by 
adopting in the place of his original straight lithotrite, a curved litho- 
triptor, intended for breaking and crushing the stone. 




Section of Civiale's original Lithotrite, grasp- 
ing a Calculus. 



The curved 
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instruments invented by Jacobsen, Weiss, and Henrtelenp, served as 
the basis upon which the later and improved instruments were con- 
structed ; and at the present time lithotripsy is almost universally sub- 
stituted for lithotrity, although the form and mechanism of the instru- 
ments have undergone many changes in the hands of Civiale, Leroy 
d'Etoilles, Charriere, Fergusson, Thompson, and others. 



Fig. 409. Fig- "^lO. 




Weiss' original Lithotriptor. Jacobsen's Litbotrite. 



Conditions which may determine a preference for Lithotomy 
or Lithotripsy. — Without attempting to consider the relative fatality 
of the two operations — which have indeed been estimated very differ- 
ently by different writers, and which must depend, we suspect, upon a 
proper selection of cases for the two methods — it may be stated in gen- 
eral : 1, that lithotripsy is most easy of execution and most successful in 
women ; 2, in adult males, especially in those of middle life, whose ure- 
thrse and bladders are in a tolerably healthy condition ; 3, in cases where 
the stone is small, phosphatic, or brittle ; or, if we speak with reference 
to age alone, it may be said that lithotripsy is to be reserved especially 
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for those examples of stone in which the age of the patient is over 
fifteen or seventeen years. Wliile, on the other hand, lithotripsy is pecu- 
liarly difficult, and sometimes wholly inapplicable : 1, when the urethra is 
strictured or exquisitely irritable ; 2, when the bladder is very irritable, 
inflamed, ulcerated, contracted, hypertrophied, or sacculated, or when it 
IS ill a condition of extreme atony ; 3, when the prostate is much enlarged, 
as so often is found to be the case in old age ; 4, when a pretty large 
stone is associated with a narrow but healthy urethra, a condition which 
sometimes obtains in childhood and infancy ; 5, when the stone is of very 
great size, or very hard, or encysted ; 6, when there are a large number of 
calculi ; 7, when the kidneys are suffering from serious organic disease, 
or the general health is greatly impaired. 

In infancy and childhood lithotomy is easy of execution, and its 
results are seldom fatal. Moreover, when the prostate is enlarged, 
whether from advancing years, or from any other cause, its section, by 
the operation of lithotomy, is rather salutary than otherwise ; and 
we do not think, in such cases, at least when the hypertrophy of this 
gland is considerable, lithotripsy ought ever to have the preference, 
notwithstanding that some excellent surgeons do not hesitate to perform 
this operation under these circumstances. 

The Instruments required in Lithotripsy, as now practised, are 
a steel sound — constructed with a shorter beak and having a more abrupt 
curve than the ordinary silver male catheter — to be employed in ex- 
ploring the bladder and in determining the position of the stone. Sir 
II. Thompson prefers for this 
purpose a steel sound, per- 
forated like a catheter, which 
permits the gradual escape of 
the urine, and the shaft of 
which is graduated and fur- 
nished with a slide, to deter- 
mine approximately the size 
of the stone. There will be 
needed, also, a catheter for 
the purpose of injecting the 
bladder with fluid prior to 
the operation, in case the 
patient is unable to hold his 
urine; a syringe, capable of 
being adjusted to the catheter, 
or hollow sound ; and two 
lithotriptors — one with the 

„ t A Lithotriptor with „. . , , -r-xi. i 

female blade fenestrated, to Fenestrated Blades. Civmle's Lithoclast. 

be used in breaking the stone, 

and with which alone the operation can be, in many cases, completed ; 
the second, a plain bladed instrument (Civiale's lithoclast), for the 



Fig. 411. 



Fig. 412. 
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purpose of pulverizing the fragments in case the fenestrated instrument 
fails to do this sufficiently. The male or movable blade of the latter 
should be narrower tTian the fenestra of the female blade, to facilitate 
the displacement of the detritus from between their opposing sur- 
faces. 

Among the various lithotriptors constructed, the choice will depend 
very much upon the fancy or experience of the surgeon. The opera- 
tion of lithotripsy is almost purely mechanical, and when the surgeon 
has become practised in the use of one instrument, although it may be 
to others maladroit, he cannot safely substitute it by even one which is 



Fig. 415. 




English Instrument Complete. 

in some respects more perfect. There are two which are at present 
most in use, namely, Charriere's and Weiss', known also as the French 
and English instruments, between which the essential differences are 
found in the construction of the handles, and in the management of 
the ecrou brise, originally devised by Charriere. The handle of the 
English instrument is cylindrical and grooved, rendering it more 
convenient for the hand ; and the adjustment or fixation of the male 
shaft is effected by means of a slide, seen on the face of the handle, 
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rather than by the movable, button-like disk attached to the extremity 
of the French instrmnent. 

Preparation for the Operation in the Male. — It is desirable, as 
far as practicable, to allay all excessive irritability of the bladder by 
confinement to bed for a few days prior to the operation, and by the 
use of simple diet with demulcents. During this period also a sound 
should be introduced every day or every second or third day, the size 
of which should be gradually increased until, in the case of an adult, 
the capacity of the urethra is found to be sufficient for the easy passage 
of No. 15 or 16 of the English catheter scale. When the hollow sound 
is employed, the urine may be withdrawn as often as the instrument is 
introduced, and from four to six ounces of tepid slippery-elm water 
thrown into the bladder ; or the same may be done occasionally with a 
common catheter. 

Two days preceding the first operation the bowels should be evacu- 
ated by a mild aperient, and on the morning of the day of the opera- 
tion the rectum should be emptied by an enema of tepid water. 
Opiates, which render the urinary secretions scanty and acrid, ought 
never to be employed unless the necessity for their use is urgent. 
During an hour or more immediately preceding the operation, the 
patient should lie in bed with the hips a little elevated in order to 
remove the calculus from the more sensitive portions of the bladder. 

K the patient is able to retain his water until five or six ounces have 
accumulated, no injections into the bladder will be required ; but if he 
is not able to do so, a few ounces of tepid water should be injected 
through the catheter before the lithotriptor is introduced. 

If the bladder or the urethra has been discovered to be very sensi- 
tive and intolerant of the presence of the sound or catheter, or if the 
patient labors under excessive apprehensions, it may be proper to place 
him under the influence of an anaesthetic ; but if these conditions do 
not exist, it will be better not to render the patient insensible, since 
his sensations will often prove a useful guide to the surgeon in deter- 
mining whether the instrument is pressing unduly upon the neck of 
the bladder, or has engaged the mucous membrane in its grasp. 

Operation of Lithotripsy by Oiviale and Thompson's Method. 

The patient resting upon his back, with his hips slightly elevated, 
the lithotrite, previously warmed and oiled, is introduced closed, in the 
same manner as if a sound, having the same curve and length of beak, 
was employed. It is probable that the stone will be touched, and its 
situation recognized as the beak of the instrument enters, and traverses 
the floor of the bladder ; ordinarily it will be found lying some dis- 
tance removed from the neck, at the base of the trigone. The 
beak of the lithotriptor should then be slightly elevated and advanced 
to near the centre of the bladder; when the male blade is slowly 



840 



LITHOTEIPSY. 



withdrawn an inch or more, and the instrument turned upon its axis 
to the right about 45°, and closed. If in this manauvre the stone has 
not been felt, the instrument is brought to its original position, opened 
and turned upon its axis to the left. In case the stone is not yet dis- 

Fig. 416. 



Fig. 417. 




Introduction of the Lithotriptor. Calculus seized and ready for crushing. 



covered, the operator will depress the handle of his instrument so as to 
slightly elevate the beak, and repeat the manoeuvre above described, 
making the beak incline horizontally to the right and to the left. 



Pig. 418. 




Position of Lithotriptor in Crushing the Stone. 



Finally, if necessary, the same manoeuvre will be repeated the third 
time, only that now the beak will be turned, when opened, directly 
backwards toward the posterior w^all of the bladder. The stone will 
generally be felt and seized by either the first or second position of the 
instrument, and it is only when the third lobe of the prostate is 
enlarged, or we are searching for small fragments after the stone has 
been crushed, that it will be required to place the instrument in the 
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iliii'd position. Tlie lithoclast is only to be employed when, in the last 
iitages of the operation, it is desired to pulverize completely all the 
remaining fragments. 

This method, recommended by Civiale and adopted by Sir Henry 
Thompson, causes the least possible irritation, since the area of operation 
is at or beyond the centre of the bladder, the coats of which are not 
necessarily at any moment brought into contact with the instrument ; 
and if the shaft of the lithotriptor is held firmly, and never allowed to 
move except upon its own axis, the vesical portion of the urethra, 
which is always exceedingly sensitive, is never disturbed. 

"When the stone is large and is lodged near the neck of the bladder, 
as it generally is in such cases, the procedure is varied by arresting 
the instrument the moment it has fairly entered the bladder ; and now, 
instead of opening the forceps by withdrawing the male blade, which 
would cause it to press upon the neck of the bladder, this must be done 
by advancing the female blade. 

Baron Heurteleup's Method. {Adopted also ly Mr. Guthrie^ Caesar Hawkins, and 

others.) 

The lithotrite being introduced, the handle is elevated so as to bring 
the convex surface of the beak in contact with the posterior wall of the 
bladder; the male blade is' then withdrawn, while the female blade, re- 
maining fixed in its position, is pressed gently against the posterior wall. 
In this way that portion of the bladder against which the convex surface 
of the female blade rests is depressed below the level of the adjacent 
portions, and the stone falls into the grasp of the open instrument ; when 
it is seized, elevated slightly, and crushed. If it is not thus made to 
fall between the blades, a slight concussion upon the sides or end of the 
instrument may accomplish its dislodgment and prehension. This 
method generally succeeds ; but if it does not, the beak of the lithotrite 
may be turned to the right or left ; or the hips may be elevated so as 
to throw the stone toward the fundus of the bladder, and a repetition 
of the manoeuvre may be more successful. Mr. Guthrie changed the 
direction of his instrument only when it was closed ; a practice which 
Civiale declared injudicious, since the sliding of the blades after the 
stone was felt is very apt to change its position, and perhaps to remove . 
it altogether from the grasp of the instrument, 

Heurteleup's method, above described, is admitted to be both simple 
and efficient. It is liable, however, to the objection that, in certain irri- 
table conditions of the bladder, it may cause considerable pain, accom- 
panied with spasmodic contraction in consequence of the pressure made 
upon this viscus during the introduction of the instrument, and until the 
stone is seized. 

The stone being crushed, if the operatii^n has occasioned but little or 
no irritation, and the patient gives no sign of weariness, the blades 
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may be opened and the operation I'epeatcd upon the fragments, a second 
or even a third time. The blades should then be closed, tlie end of the 
instrument slightly concussed to complete the disengagement of the 
fragments, and carefully withdrawn. 

The patient should now be placed in bed, and allowed to take a glass 
of hot gin and water in sufficient quantity to encourage sleep and a gen- 
tle perspiration. By this means the irritability of the bladder will be 
made to subside more quickly, and the chill, which occasionally results, 
may be obviated. No stimulants should be allowed subsequently ; the 
diet should be simple, and water alone may be drunk freely. In order 
to prevent the lodgment and impaction of fragments in the vesical por- 
tion of the urethra, the patient should evacuate his bladder while lying 
upon his back in bed. 



Fig. 419. 



* 




Seiznre of the Stone by Heurteleup's Method. 



The interval between the first and second operation will be more or 
less prolonged according to the condition of the bladder. In general it 
may be stated that the operation is not to be repeated while fragments 
are passing daily, and perhaps not until two or three days have elapsed 
since they ceased to pass. If fragments do not escape after one or two 
evacuations of the bladder in the recumbent posture, the patient may be 
permitted to urinate standing, or the bladder may be injected with tepid 
water and then emptied rather suddenly while standing. If fragments 
become engaged in the vesical or membranous portion of the urethra, 
they should be pushed back by a large flexible catheter ; but if they 
are lodged in front of the membranous portion they may sometimes be 
pushed forwards by careful pressure with the fingers ; or they may be 
evacuated by checking the flow of urine by pressure made behind the 
fragment, and then allowing it suddenly to flow again. 

The number of operations required is usually seven or eight ; but in 
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some cases the operation has to be repeated a great number of times 
before complete success is attained ; and, in exceptional cases, when the 
stone is small and friable, a single operation is sufficient. 

Dr. Moore's Method. 

Dr. E. M. Moore, Professor of Surgery in the University of Buffalo, 
N. Y., has devised an instrument for grinding, or, more properly, shaving 
down the stone in the bladder, which is exceedingly ingenious, and 
which has already been employed by him successfully. A report of the 
case, with a full account of the instrument, may be found in the Trans- 
actions of the American Medical Association for 1870. 

Dr. Moore says he has long been convinced that lithotrity cannot 
become a successful rival of lithotomy until the whole process can be 
completed at one sitting. Lithotomy is a violent procedure, but it has 
its compensation in the fact that by this method the foreign body is at 
once and wholly removed. With Dr. Moore's instrument, however, it is 
proposed to reduce and remove the calculus in one operation. 

The striking feature in Dr. Moore's instrument is a steel net, which 
is made to open after it has entered the bladder, and by which the stone 
is seized and held until it is completely reduced. " The stone, enclosed 
within the net and drawn to the end of the instrument, is rubbed down 
by a series of scrapers, which cut its proximate face. The scrapers are 
not to be confounded with drills, after Civiale's first manner, which 
penetrated the stone, so that its honey-comb condition would cause it to 
break ; they remove the sui-f ace, and are intended to cut the whole face 
of the calculus, and not to go through it. There is no difficulty in doing 
this with the chisel-shaped points, or their surfaces, and that too with 
rapidity, while the bladder is perfectly protected by the steel net." 

Another instrmnent has also been constructed by Dr. Moore, " a steel 
catheter, strong enough for a crushing lithotrite, provided at the neck 
with a small Jacobsen's loop, which develops a large catheter eye." The 
instrument first described, having been closed and withdrawn, this 
second instrument is introduced, " and those fragments which cannot 
pass are at once crushed, and the stream is very likely to wash them 
under the loop. Provision is also made for a double stream." 

Ijithotomy. Syn., Lithotomia, R. O. 

The operation of cutting for stone in the bladder is mentioned by 
Hippocrates as having been practised by certain itinerants in his day ; 
but with so little success that he required his pupils to take an oath 
never to cut for stone in the bladder. Celsus first described and recom- 
mended the operation ; declaring, however, that it was only applicable 
to persons under fifteen years of age. At a later day Mariano Santo 
performed lithotomy at all periods of life ; and his name is perpetuated 
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in the " Marian " operation, which is essentially the same as the 
" median," lately revived by AUerton and others. Since this time litho- 
tomy has been practised in a great variety of ways, both upon the male 
and female. In the case of the male, to whom for the present our 
remarks are confined, the operations may be classified as infi-a-pubic, or 
perineal, recto-perineal, and supra-pubic. The methods of operating by 
the perineum are especially numerous ; but inasmuch as a large pro- 
portion of these latter have long passed into disuse on account of the 
dangers or difficulties which attend them, only a few will need to be 
described. 

Oblique Lateral Operation. Syn. , Lateral ; Ab alterutro latere, R. C. ; Lateralized. 

Cheselden's Operation. 

This operation was not invented by Cheselden, but having been par- 
ticiilarly described and very successfully practised by this great English 
surgeon and anatomist, it has, very properly, borne his name. As it 
was one of the earliest operations practised by surgeons, so also it has 
for the longest period retained its reputation. In every successive gener- 
ation surgeons have invented new, or have revived, with certain modifi- 
cations, old incisions, and secured for their novelties attention with tem- 
porary fame ; but as often public sentiment, in the end, has reaffirmed its 
general preference for the operation of Cheselden. 

Preparation for the Operation.— No doubt much of the success of 
certain operators has depended upon a careful attention to the general 
condition of the patient, and of the bladder especially, before undertak- 
ing the operation ; although these considerations, it must be admitted, 
are of somewhat less importance in relation to lithotomy than when it 

is proposed to make the ope- 
ration of lithotrity. It may 
not be possible always to re- 
establish, in all the organs of 
the body, the perfect perform- 
ance of their respective func- 
tions, especially while the cal- 
culus remains in the bladder; 
but as far as practicable this 
should be done by such meas- 
ures as the judgment of the 
surgeon may suggest. 

The position, size, and 
chemical character of the 
stone should be learned by 
Cheselden's Operation, exploration, and by chemical 

analysis of the urinary sedi- 
ments ; on the morning preceding the operation, the bowels should be 
emptied by a gentle cathartic ; three or four hours before operating. 
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the rectnm sliould be washed ont by an enema of tepid water, and 
farther alvine movements prevented by the exhibition of from one- 
quarter to one-half a grain of opium by the stomach. Smaller doses, 
it is unnecessary to say, would be required for children and infants. 
The patient should be directed to retain his urine from the time the 
rectum is emptied by the enema ; and if it is found that he has been 
unable to do so, six or eight ounces of tepid water should be injected 
before the operation is commenced. He must then be placed upon a 
suitable operating table, or upon an ordinary, firm kitchen table, pro- 
perly prepared with folded blankets and pillows. When anaesthetics 
are not employed, the hands must be made fast to the feet by ordinary 
cotton or flannel rollers, in the manner represented 
in the preceding wood-cut; but when anaesthetics 
are used it is unnecessary to " tie " the patient. The 
following assistants are required, one to stand upon 
the right side of the patient, facing the operator, with 
his left elbow thrown over the patient's right knee, 
and thus supporting the knee against his side, while 
his right hand grasps and steadies the right foot ; a 
second upon the left side of the patient, facing in 
the same direction as the first, and supporting the 
left knee and foot in a similar manner ; a third 
standing behind the first assistant, on the right side 
of the patient, holding the scrotum with his left hand, 
and the staff with his right ; a fourth in charge of 
the sponges and ligatures, and, when anaesthetics are 
used, a fifth to administer this agent. The instru- 
ments in this operation, as in most other capital op- 
erations, ought never to be intrusted to an assistant, 
but they should be brought within easy reach and 
observation of the surgeon, on his right hand side. 

The instruments required will depend in some 
measure upon the choice of the operator. Those 
which we regard as essential, and in general to be 
preferred, are : — First, a full-sized staif, with a deep 
and broad groove ; the groove being constructed 
upon its convex surface, commencing at about the 
middle of the shaft, and terminating in a complete 
cul-de-sac nearly half an inch from the distal ex- 
tremity. Mr. Fergusson and some others prefer that 
the groove shall be upon the left side of the instru- 
ment. Gross places it a little on the left side. ^^ss-g staff. 
Mr. Key used a straight, and Mr. Buchanan, of 
Glasgow, recommends a rectangular staff, and this latter has been mod- 
ified by Hutchison and Corbett. Second, an ordinary sharp-pointed 
bistoury, the size of which may be varied according to the age and size 
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of the patient. Third, a probe-pointed bistonry, called a " lithotomy 
knife," or "beaked knife;" and according to onr experience there is 
no better lithotomy knife than that employed by Mr. Key. Sir Henry 
Thompson uses a very similar instrument. We have, however, several 
times used the same knife with which we have made the first incisions ; 
and Mr. Brodie, also, did not regard the probe-point as essential, but 
an instrument with a sharp, cutting extremity might not be safe in the 
hands of an inexperienced or unsteady operator. Fourth, lithotomy 
forceps, and scoops, and of these a -»eonsiderable variety are needed, 
namely, straight and curved, small and large, with forceps, also, for 
crushing the stone. 

The old cutting gorget is still in use by some surgeons, but its origi- 
nal form is considerably modified. Physick's gorget, formerly much 
used by American surgeons, is composed of a shaft, handle, and two or 
more movable blades, for adaptation to children 
or adults, and cuts onl}' by its anterior oblique 
edge, as it is thrust forwards into the bladder. 
We have used this instrument, and can speak 
of the facility and safety with which it may be 
employed, when care is taken to keep the beak 
of the instrument in the groove of the staff, and 
when, by depressing well the handle of the in- 
strument as it enters, the danger of slipping 
between the bladder and rectum is avoided. A 
single lithotorae cache has also been sometimes 



Fig. 425. 



Fig. 422. 



Fig. 423. 



Fig. 424. 





Straight Lithotomy 
Forceps. 



Scoopa. 



Large Serrated Lithotomy For- 
ceps. 



used, which, like Dupuytren's double lithotome cach^, cuts only while 
the instrument is being withdrawn from the bladder. 
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In addition, the snrgeon should be supplied with Physick's artery for- 
ceps ; a large syringe ; a silver canula, or an ordinary female silver 
catheter covered, except at its two extremities, with a muslin shirt or 
sac, closed upon the catheter just above its eye, and open at the top. 
This latter is an ingenious plan, devised, we believe, by Dupuytren, for 
arresting haemorrhage in deep-seated vessels, when they cannot be se- 
cured by the ligature. The instrument, thus enclosed, being thrust 
through the wound into the bladder, the open extremity of the sac is 
lilled with lint, which, being carried well up by the probe, compresses 
the bleeding vessels, while it does not interfere with the free escape of 
the urine through the catheter. 

Operation. — Tiie patient, placed upon his back, in the position already 
described, and with his buttocks resting well over the end of the table, 
the operator introduces the staff into the bladder, and feels for the 
stone ; then, committing the staff to an experienced assist- 
ant, he directs him to hold it with his right hand perpen- ^'s- ^26. 
dicular to the body, so as to make sure that its beak is 
kept well in the bladder, while at the same time the con- 
vexity of the curved portion is inclined a little to the left, 
and pressed slightly toward the perineum in that direction. 
With his left hand the assistant will now draw up the 
scrotum and expose the perineum to the operator. 

All the other assistants being in their assigned positions, 
the operator, seated upon a low stool, commences the in- 
cisions with the common bistoury, in the median line, or a 
little to the left of the median line, and, in the case of an 
adult, about one inch and a half in front of the anus, 
and, carrying the knife obliquely downwards and out- 
wards, he terminates this first incision opposite the poste- 
rior margin of the anus, and nearly midway between the 
anus and the tuberosity of the ischium, but rather nearer 
to the latter than to the former. If the patient is fat, and 
tlie perineum is supposed to be deep, the length of the 
incision posteriorly may be increased by half an inch or an 
inch. Tims far the skin, cellulo-adipose tissue, and the 
superficial fascia have alone been divided. 

The second incision commences half an inch lower than 
the first, and the knife is at first pressed rather to the left of 
the bottom of the wound, to avoid the bulb of the urethra 
and its artery. As it descends it is carried more deeply, 
and the incision is finally terminated below, at a point a 
little short of the first incision. The operator has now di- -^^^'"get 
vided the deep layer of the superficial fascia, the transverse 
perineal muscle and its accompanying artery, with a mass of cellulo- 
adipose tissue, and has approached the membranous portion of the ure- 
thra in front of the prostate gland. During this part of the operation 
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the surgeon will guide his knife more accurately, and escape the acci- 
dent of wounding the rectum, if he places the forefinger of his left hand 
in the rectum, and opens the lips of the wound gently hy the thumh of 
the same hand ; but he must be careful not to disturb too much the 
natural position of the parts by manipulations of this kind. 

Third incision. The forefinger of the left hand, being withdrawn 
from the rectum, is introduced into the wound and carried upwards 
and backwards toward the convex portion of the staff ; and when the 
nail of the finger has lodged in the groove, the knife is inserted, and, 
guided by the finger-nail, penetrates the membranous portion of the 
urethra, making an incision of about half an inch toward the prostate. 
That the knife has entered the urethra will be indicated by the escape of 
urine. 

The fourth incision is made with the lithotomy knife, the beak of 
which is lodged in the groove of the stafl: through the o]:)ening made by 
the bistoury. The assistant now relinquishes the staff to the operator, 
who, seizing it firmly with his left hand, moves the lithotomy knife 
backwards and forwards to make certain that it still rests in the groove, 
and then slowly and steadily carries it forwards into the bladder, with 
the edge inclined obliquely to the left side, depressing the handle as 
the point advances, and at the same time depressing slightly the han- 
dle of the staff in order that its beak may be kept well in the bladder. 
It is intended to divide the prostate to the extent of from two to six 
lines, according to the size of the stone, and in that direction—obliquely 
downwards and outwards — in which the external incision has been 
made. If by this moderate incision of the prostate the opening is found 
to be not sufficiently large, it will be better to enlarge the opening with 
the finger, or with a blunt gorget, or even by incision of the prostate 
upon the opposite side, rather than incur the risk of urinary infiltrations, 
which are almost inevitable when the prostate is completely divided, and 
the pelvic fascia is cut. Withdrawing the knife, taking care at the same 
time not to enlarge the opening in the prostate as the knife recedes, the 
staff is retained in the bladder by the assistant until the forefinger of 
the left hand of the operator is introduced and the stone is felt, or until 
it is ascertained that it is beyond the reach of the finger. If the stone 
can be felt, its position and size may be determined and some judgment 
may be formed of the practicability of removing it by the present open- 
ing. This examination may also decide the choice of forceps ; but in 
general those which are long and slender, having a slight lateral curve, 
will be preferred. 

The staff is then withdrawn and the forceps introduced beside the 
finger, taking great care not to press the forceps against the outside 
of the bladder or between the bladder and rectum. In children the 
stone can sometimes be reached by the finger and thrust between the 
blades of the forceps ; but this is not generally the case ; and it is pre- 
cisely in these examples that we are likely to experience the greatest 
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difficulty in seizing the stone — for the reason that in younger persons 
the stone is apt to be small and the bladder not greatly contracted, and 
the stone lies usually remote from the neck oi the bladder near the 
fundus, or it is easily displaced in that dii-ection. The same will happen 
often, also, in older persons when the bladder is in a condition of atony ; 
and in such cases we are most aided by pressing upon the belly above 
the pubes, or by elevating the shoulders well, bringing the patient 
almost into the sitting posture, when the calculus, unless encysted, will 
fall toward the neck. We may also, in some cases, displace the cal- 
culus and bring it within the reach of the forceps, by means of the 
finger introduced into the rectum. 

We wish it to be understood that no part of the operation of lithotomy 
exacts more skill, delicacy, and patience than the seizure of the stone ; 
and it has happened more than once that the most expert 
surgeon has failed to find a stone which the sequel has 
shown to be present and lying loose in the cavity of the 
bladder. The forceps must be introduced closed, and the 
moment the stone is touched they should be opened care- 
fully so as not to displace it, and the blades depressed on 
either side until it is within their grasp ; or, if this pro- 
cedure fails, the open blades may be pressed against the 
posterior wall of the bladder so as to cause a depression or 
pocket into which the stone may fall. 

Wlien the calculus is seized it must be held rather lightly 
lest it should be broken ; the occurrence of which accident 
sometimes causes serious complications, on account of the 
difficulty of seizing small fragments, or the impossibility 
of deciding when they are thoroughly removed. They 
are apt to become lodged in the folds of the bladder, and 
the attempt to remove them, whether by the forceps or 
syringe, prolongs the operation and occasionally causes 
considerable irritation. Forceps have been constructed 
with open fenestrae and lined with flannel or linen to 
diminish the danger of fracture, to prevent the stone f n ^ni Coxeter's Fenestra- 
slipping, and to lessen the diameter of the instrument Forceps, 
when the stone is grasped. 

No attention need be paid to the manner in which the stone is seized, 
so far as its 'diameters are concerned, provided the opening is sufficiently 
large for its easy removal ; but if, by the wide separation of the handles 
of the instrument, a presumption arises that it is too large to be brought 
out without the employment of improper force, it should be carefully 
deposited again upon the floor of the bladder, and an attempt 
made to seize it in such a manner that its long axis shall be parallel 
with the shaft of the instrument. This change of position may some- 
times be accomplished with the index finger, when, in a shallow peri- 
neum, the stone is brought to the neck of the bladder. "Wlien, in 
54 
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Fig. 428. 




Lithotomy Scoop. 



withdrawing the instrument, some obstruction is experienced at the neck' 
of the bladder, its escape will be facilitated by a slight oscillatory move- 
ment, or by depressing the handle of 
the forceps. In the case of a child, 
when the stone is small and movable, 
the scoop will sometimes be found the 
most convenient instrument for extrac- 
tion. 

The stone being extracted is to be 
at once examined to ascertain whether it is broken and any fragments 
remain ; and to determine by the absence or presence of facets whether 
other calculi are present. If fragments are supposed to have been left, 
they are to be washed out by tepid water injected through the wound, 
or by the nse of the scoop. When no complications exist, and when 
no accidents have happened, the operation is now completed, and the 
patient is only to be laid in bed, resting npon his back, with the knees 
slightly elevated by pillows and separated moderately. It is scarcely 
necessary to remind the operator that arrangements must be made 
to protect the bed from the urine which will, for a few days at least, 
escape by the wonnd. 

Until quite recently most operators have thought it necessary to 
Introduce into the bladder, through the wound, a full-sized gum-elastic 
tube, in order to lessen the danger of urinary infiltration. For some 
years we have omitted to do so, and we have seen no reason to regret 
the omission ; we think, also, that most American surgeons adopt the 
same practice. The objection to the introduction of a tube in these 
cases is the same which has already been stated in the treatment of 
gunshot wounds of the bladder ; it causes some irritation, and experience 
seems to have shown that it is unnecessary. 



Fig. 429, 




Encysted Stone. Exterior of the Bladder. Cal- 
culus seen through incision at a. 



Interior of the same, a, orifice leading to cyst : ft 
ureter. 



When the calculus is encysted its extraction ought not to be at- 
tempted, unless it be by the high operation ; but this fact may not be 
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known until the bladder is opened ; and in case the operation has been 
attempted below the pubes, a careful exploration should be made with 
the finger or an exploring instrument, to determine the size of the 
opening in the cyst, and the feasibility of the removal of the stone 
through the perineal incision; and by the knowledge thus obtained 
the subsecpient conduct of the surgeon must be governed. 

If the stone is found to be \ery large, exceeding, for example, one 
inch and a half in its shortest diameter, and cannot be removed bv the 
incision already made, either one of the following 
alternatives may be considered : the calculus may 
be broken by the stone-crusher, and thus reduced 
into fragments sufhciently small to admit of ex- 
traction ; the probe-pointed lithotomy knife may 
be introduced into the bladder and the prostate 
incised obliquely downwards and outwards upon 
the right side, in the same manuer that it has al- 
ready been divided on the left : the recto-vesical 
operation may be made, or in the female, the 
recto-vaginal ; or, finally, the high operation may be 
preferred. All these alteriiati\-es have been prac- 
tised with success ; and it will be most safe to 
leave the choice to the operator. 

Haemorrhage. — In the large proportion of cases 
no vessels are cut in this operation which require 
the ligature ; but, if the artery of the bulb is di- 
vided before its final distribution, or the internal 
pudic is cut— as has happened a few times — a 
very troublesome hasmorrhage is inevitable. 
O(!casionally, also, other vessels, such as the infe- 
rior htemorrhoidal, the transverse perineal, or a 
venous plexus lying about the prostate, in old people especially, are 
the sources of the bleeding and demand interference. In the case of 
superficial vessels there is usually no difficulty in applying the ligature ; 
but when the source of the haemorrhage is in the deeper portions of the 
wound, a ligature can seldom be applied. Physick's artery forceps, or 
some other instrument constructed to hold a needle armed with a stout 
ligature, is sometimes useful in these emergencies ; but since it is al- 
most impossible to determine the precise source of a deep haemorrhage, 
they cannot often be employed successfully. There are two expe- 
dients which give the best promise under these circumstances, namely, 
continuous pressure with the finger, made by a relay of assistants ; or 
the canula enclosed with a sac in the manner which has already been 
described. This latter being introduced well into the bladder through 
the wound, the operator proceeds to stuff the sac, outside of the canula, 
with lint, either dry, or moistened with the persulphate of iron, until 
the compression is deemed to be sufficient. 
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If this proves successful, a portion of the lint may be remo^'ed as 
early as the second day, so as to diminish the pressure, but the cannla 
should not be disturbed until the seventh or tenth day, when it will be 
found loosened by the suppuration. 

Median Operation. S3rn., A Media Parte, R. C. ; Marian Operation. 

This process — the essential peculiarities of which consist in making 
the primary incision vertical, or in the line of the raphe, in front of 
the anus, and dividing longitudinally only the membranous portion of 
the urethra — was probably in use as early as the 14th or 15th cen- 
tury, but Mariano Santo first published an account of it about the 
year 1535. Since then the operation has undergone many modifications, 
the last of which was in the hands of Mr. G. AUarton, of England, 
in 1854. 

Mr. Allarton's operation is as follows : — The patient being prepared 
and placed as for the lateral incision — with an ordinary grooved staff 
introduced into the bladder, and intrusted to an assistant — the index 
finger of the left hand of the operator is introduced into the rectum, 
and its extremity made to rest upon the apex of the prostate for the 
pui-pose of guiding the knife to the membranous portion of the 
urethra and protecting the rectum. A straight-backed, sharp-pointed 
bistoury, held in the right hand, with its cutting edge directed upwards, 
is then entered half an inch in front of the anus, and thrust forwards 
in the direction of the point of the finger resting upon the apex of the 
prostate, so as to enter the groove of the staff through the membra- 
nous portion of the urethra directly in front of the prostate. AVhen,by 
the escape of urine, the urethra is ascertained to be opened, the knife is 
withdrawn slowly, pressing its edge at first and for a short distance 
against the groove of the staff, so as to enlarge the urethral incision ; 
and again as the knife approaches the surface it is carried upwards a 
short distance along the raphe, so as to enlarge in this direction 
the tegumentary incision. A long probe is then introduced into the 
bladder, guided by the staff, and the staff withdrawn. The index 
finger of the left hand, well oiled and guided by the probe, is next 
gradually pressed through the wound and prostatic portion of the 
bladder, and the probe being withdrawn, the finger remains as a guide 
for the forceps. The remaining steps of the operation and the subsequent 
management of the patient are the same as in the Cheselden operation. 
Mr. Erichsen prefers, for the performance of Allarton's operation, 
Buchanan's rectangular staff. 

The advantages which may properly be claimed for the median over 
the oblique incisions are, that no vessels of sufficient size to cause 
a dangerous or even troublesome haemorrhage are liable to be wounded, 
the pelvic fascia is not exposed to incision, and deep urinary infiltra- 
tions are therefore less liable to occur ; and occasionally there is 
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presented the further advantage, that the patient retains control of his 
bladder from the time of the operation until the cure is effected. 

Its disadvantages are, the impossibility of removing so large a 
stone as by the oblique incision ; the somewhat increased danger 
of wounding the rectum, and of causing contusion and laceration of the 
prostatic portion of the urethra during the extraction, or in introducing 
the finger for the purpose of accomplishing the dilatation. Dr. Markoe, 



Fig. 432. 




Markoe's StafiE with Broad Groove. 



one of the surgeons to Bellevue Hospital, and Dr. Little, of St. Luke's 
Hospital, have both expressed a preference for the median operation, 
after considerable experience ; the former gentleman having made 13 
operations with no deaths, and the latter 12 operations with two 
deaths.' It is to be remembered, however, that of Dr. Markoe's 
patients, 10 were under thirteen years, and none of them over thirty ; 
and that of Dr. Little's, all the successful cases were under 10 years, 
while the two remaining patients — aged respectively 67 and 56 years — 
died. Dr. Little has gathered from American surgeons 96 cases 
of median operation, with only 3 deaths. We need not say that statis- 
tics of this kind, gathered from various sources, possess very little value 
as a means of determining the mortality of any operation. Not that it is 
necessary to call in question the veracity of the gentlemen who have 
reported their cases, but solely because other gentlemen who have 
b.een less successful are not always equally prompt to report their 
failures. 



Fig. 433. 




Little's Staff for Allartoa's Operation. 



Dr. Markoe uses a very wide and shallow staff in order to present a 
larger surface for the point of the knife; his staff differing in no 
essential respect from that which I have used for many years in the 
oblique lateral incision, and for which I have already expressed my 
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preference. Dr. Little has had constructed a director, to be employed 
as a guide for the finger in place of the probe. 

Medio-lateral Operation. 

Mr. Buchanan, of Glasgow, proposed in 1848 an operation which 
may be regarded as a combination of the median with the latei-al 
incision. He employs a staff bent at right angles, at a point three inches 
from its vesical extremity, and having a deep lateral groo\e. "When 
introduced, the angle of the staff is made to correspond to the 
apex of the prostate gland. The staff' being intrusted to an assistant, 
the surgeon still retaining his finger in the rectum, introduces a long 
straight bistoury, with its cutting edge directed to the left, a little 
in front of the rectum, and thrusts it forwards along the groove in the 
director from the angle to the cul-de-sac in its extremity. He then 
withdraws the knife slowly, making, at the same time, a lateral section 
of the prostate, and cutting the more sujierficial structures to the extent 
of a little more than the quarter of a circle, around the left side of the 
anus. 

It will be observed that only the prostatic portion of the urethra is 
divided by this process ; so that whatever advantages may be claimed 
for the operation in any other point of view, it is liable to the same 
objection as the uiedian, in that the vesical opening must be insufticient 
except for small calculi. The French have practised the medio-lateral 



Fig. 434. 




Single Lithotome CachS. 



operation a good deal ; but they have made their first incisions usually 
as in the median operation, and the lateral or oblique incisions of the 
prostate and perineum have been made with the single lithotome cache 
of Frere Come. 

Medio-bilateral Operation. 

Civiale made a vertical perineal incision upon the raphe in the same 
manner as practised by Mariano, Allarton, and others, in the median 
operation ; and having opened the membranous portion of the urethra, 
a double lithotome cache was introduced closed, along the groove of the 
staff, into the bladder ; the lithotome was then reversed, opened and 
withdrawn, making in this manner oblique lateral incisions of the 
prostate gland, and of the superficial struc<-nres. The manner of using 
the lithotome was the same as in the bilateral operation which will 
presently be described. 

This operation, as well as the medio-lateral, has been much practised 
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by the French. It is adapted to the removal of pretty large calculi ; 
but the tegumentary iiicisious are necessarily more limited than the 
iiicisious made in Cheseldeu's operation, and do not allow, therefore, 
the same freedom of manipulation. 

Bilateral Operation. Syn., Ab Utroque Latere, R. O. 

Many interpreters of the writings of Celsus think that he has de- 
scribed this operation as a crescentic incision in front of the anus, and 
that to him alone is due the credit of bilateral section. Chaussier, at a 
much later day, practised the operation. ]3eclard also made the trans- 
verse crescentic incision, employing a double-edged gorget of the shape 
of a sage leaf, to divide the prostate. Modern surgeons, and particularly 
the French, have, however generally practised the bilateral section 
accordhig to the method recommended by Dnpuytren. 

Dupuytren's Method. — A crescentic incision is made half an inch 
in front of the anus, the two extremities of which terminate on each 
side, midway between the anal aperture and the tuberosities of the 
iscluum, or a little nearer to the ischium than to the anus. The mem- 
branous portion of the urethra being reached and laid open, the double 
litliotome cache is introduced closed into the groove of the staff, with 
its concavity directed upwards; when it has fairly entered the 
bladder the instrument is turned upon itself, so that its convexity is 
upwards, and the blades are expanded by the grasp of the right hand 
upon the lever ; with tlie left hand the shaft of the instrument is 
sustained, and pressed somewhat firmly against the pubic arcli, so as to 
prevent any lateral displacement, and the lithotome is now slowly with- 
drawn. During this retrograde movement the handle nuist be gradually 
lowered between the thighs. By this method the prostate gland is divided 

Fig. 435. 




Dupuytren's Double Lithotome Cach6. 



obliquely downwards and outwards on both sides to any extent which 
may be required, or which may be deemed proper ; the expansion of the 
blades, and consequently the size of the prostatic incision, being regu- 
lated by a movable stop. If the operation is properly performed, the 
artery of the bulb, with the transverse and superficial perineal, are 
avoided, and a larger opening is made in the prostatic portion of 
the urethra than by any other method. 

We have never practised Dupuytren's operation upon the living 
subject; but frequent experiments upon the cadaver have demon- 
strated one defect, to which, so far as we are informed, attention has 
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not hitherto been called. The blades are long and slender, and yield 
readily under pressure ; consequently, if tliere is the 
Fig. 436. smallest difference in the sharpness of the two blades, 
or in the resistance offered by the two sides of the gland, 
the incisions will have unequal depth. It will frequently 
happen in the cadaver that one lobe is nearly severed 
while the opposite is only notched. That the same is 
liable to occur in the living subject, when sometimes one 
lobe is indurated while the opposite may be in a normal 
condition, has seemed to ns a proper and inevitable con- 
clusion. Nevertheless its advocates are numerous, and 
some of them are deservedly distinguished for their large 
experience and success in lithotomy ; and especially is it 
proper to mention that the operation has been made 78 
times, in persons of all ages, by Dr. Paul F. Eve, of 
Kashville, Tenn., of whom only 8 have died ; a success 
which has rarely if ever been attained by any other 
operator, and which justly entitles him to the position he 
has so long occupied as one of the most skilful of Amer- 
ican surgeons. 

Many operators who adopt the bilateral section, imi- 
tating the practice of Beclard, employ a bisector with 
fixed open blades, which, like the goi-get, cuts as it enters 
the bladder. An instrument constructed u}X)n this plan 
was employed by the late Dr. Alexander Stevens of this 
city, and is preferred by Dr. James R. Wood, of Bellevue. 
The length of the handle, and the breadth of its blade, 
must be adapted to the circumstances of the case. 

Other Perineal Operations. 

Operators seem to have exhausted their ingenuity in de- 
vising new modes of opening the bladder through the pe- 
rineum for the purpose of removing calculi. In addition 
to those which we have described, it will be more curious 
than important to mention that Senn divided the left lobe 
obliquely downwards and outwards, and the right horizon- 
tally ; Yidal de Cassis made a quadrilateral section of this 
gland, cutting obliquely upwards and outwards upon both 
sides, and also obliquely downwards and outwards ; while Vacca cut 
directly downwards. These processes, and many more which might be 
enumerated, possess no farther claim to consideration. 



Dr. Wood's 
Bisector. 



Recto-Perineal Operation. 



Syn., A Parte Perinei et Recti Intestini, R. C 
Recto-vesical. 



The facility with which the bladder may be reached from the rec- 
tum, and the fact that no important blood-vessels are exposed in the 
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recto vesical incision, have probably constituted the principal grounds 
which, in the opinion of a few operators, have justified a resort to this 
method. Tradition speaks of it as a method which had been practised 
in Egypt ; but to M. Sanson is due the credit of having secured for it 
attention and considerable reputation, dm-ing the early part of the 
present century. 

Sanson cut in the trigone, the incision including the upper portion 
of the prostate gland ; but Yacea modified the operation considerably, 
making the incision lower, so as to incise only the urethra and the a].)ex 
of the gland. Both operators employed a grooved staff, dividing the 
upper wall of the rectum and sphincter ani, including a portion of the 
perineum, in the median line. 

The objections to this operation are apparent. The rectum being 
wounded, a recto-vesical fistula may result ; the seminal ducts and vesi- 
culse seminales are liable to be cut ; and, in Sanson's operation, the 
cavity of the peritoneum may be laid open and fatal extravasations 
ensue. Experience, moreover, has demonstrated that the fatality of the 
operation exceeds that of most other methods. 

Supra-pubic or High Operation. Syn., Supra Pubem, R. O. j Hypogastric Operation , 

Epicystotomia. 

Franco was probably the first to make this operation, an account of 
which he published in 1571 ; but he was careful to warn others not to 
imitate his example. Soon after, however, Rousset recommended its 
general adoption ; and at several successive periods, since his day, the 
operation has obtained considerable favor. A few surgeons have con- 
stantly maintained its superiority to all other methods, while the large 
majority have only admitted the justness of these claims under special 
and exceptional circumstances. 

In case the stone is very large, or the lower pelvic openings are much 
narro^ved, or the coxo-femoral articulations are anchylosed in such a 
position that the perineum cannot be properly exposed for a sub-pubic, 
rectal, or vaginal operation, the high operation will remain as the only 
alternative. 

There are two principal sources of danger in the high operation ; 
namely, urinary infiltration, and opening into the cavity of the perito- 
neiun. The first is to be avoided by dorsal decubitus during 48 hours, 
and occasional introduction of a catheter; in reference to the second it 
must be admitted that it is in certain cases with difliculty avoided. We 
have seen it happen in the hands of an experienced and skilful surgeon, 
and that, too, when he had just assured us that there was no danger of 
this accident where proper care was employed. In women, and in males 
under the age of 20 years, the bladder lies well above the pubes, and the 
reflection of the peritoneum may, with moderate precautions, be avoided. 
Pitha states that prior to the eighth year of life, the peritoneal reflection 
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from the bladder does not reach generally lower than one and a half of 
two inches below the navel. But in children vesical calculi are usually 
small, and the perineal operations are peculiarly free from danger ; and 
in women we have other methods of operating far less hazardous than 
the high operation. It is in old men especially that we are apt to find 
those large calculi which do not admit of being removed by sub-pubic 
incisions ; but it is at this period of life, also, that the bladder is most 
often found low in the pelvis, and the vesico-parietal reflection of the 
peritoneum approaches nearest to the pubes. 

Operation. — The bladder, emptied of its urine, is moderately filled 
with tepid water, and a sound introduced, the extremity of which is to 
serve in some measure as a guide to the knife in opening the bladder. 
An incision is now made above the pubes in the median Hne, of from 
two to three inches in length, between the pyramidalia, dividing the 
integument, aponeuroses, and exposing the subjacent areolar tissue. 
With a director, this tissue is opened from the pubes upwards and in the 
direction of the bladder, or in the direction indicated by the beak of 
the sound pressed firmly forward over the pubes. As soon as the blad- 
der is exposed, it is opened by a vertical incision and the two margins 
secured by long, toothed forceps, or by stout ligatures, which are to be 
held carefully by assistants until the stone is removed. The extraction 
of the stone by straight forceps is now easily accomplished. If any 
difiiculty is experienced in introducing them, the opening in the bladder 
should be rendered more patulous by the use of retractors. 

CalciUi in the Kidneys. 

Surgeons have occasionally incised the walls of the abdomen, upon the outer 
margin of the lumbar muscles, for the purpose of removing renal calculi (nephro- 
tomy) ; but neither the earlier records nor the later operations of such excellent 
surgeons as Thomas Smith and Durham, of London, and of Peters, Gunn and 
Dawson, of this country, have demonstrated the propriety of incisions in these 
oases, except where the presence of a renal or of a supra-renal abscess clearly 
indicates their necessity. In case, also, a renal calculus can be felt in the track 
of a lumbar sinus, it may be removed with forceps, aided, perhaps, by dilata- 
tion. (See JSFew York Med. Jour., Nov., 1872, and Jan., 1873.) 

Calculi in the Prostate Gland. 

According to Yirchow, certain prostatic calculi consist originally of 
organic matter, derived from an insoluble protein substance and semen, 
upon which is subsequently deposited the phosphates. They occupy the 
follicles of the gland, and are found to vary in number from one to 
fifty, or more, and are of various sizes, ranging from a poppy-seed to a 
cherry-stone. In a few cases a single calculus has been found much 
larger. In form they are usually irregular, presenting several facets 
where they have come in contact with each other. They occur most 
frequently in old persons, but are occasionally met with in youth. 

In other cases prostatic calculi, having originated in the kidneys or 
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bladder, become lodged in the prostatic portion of the nrethra, and by 
their pressure cause ulceration, and finally become embedded in the sub- 
stance of the gland ; or a vesical calculus, resting against the neck of 
the bladder, may become prolonged into the prostatic portion of the 
urethra, when it is liable to assume the fonn of a dumb-bell, being 
expanded at both extremities. 

Treatment. — When they are small and cause little or no irritation or 
obstruction, they may be permitted to remain. If found to be loose and 
small they may be extracted by urethral forceps, or thrust back into the 
bladder, Wlien of moderate size and not loose, the median operation 
will sufiice for their removal, but larger prostatic calculi demand the 
lateral oblique incision, the operation being made in the same manner 
as for stone in the bladder. When, by careful urethral and rectal 
examination, it is ascertained that the gland is filled with encysted calculi 
of a small size, it will be proper to consider whether relief can reason- 
ably be expected from any surgical operation, since it will be scarcely 
possible to extract them all without complete destruction of the gland, 
and whether, theref(jre, it will not be most expedient to resort to palli- 
ative measures alone. 

Calculi in the Male Urethra. 

Fig. 437. 

These accidents are most common in children. 
Usually the calculus has been formed in the kidneys, 
but it may have originated in the bladder, in the 
prostate gland, or in tlie urethra itself. Fragments 
remaining in the bladder after the operation of litho- 
tomy or of litliotrity may become thus lodged and 
impacted. They are most frequently found detained 
in the sinus of the bulb, or in the fossa navicularis. 

Treatment. — Holding the urine for a while, and 
then expelling it suddenly, will sometimes cause the 
expulsion of the calculus ; or the surgeon njay, while 
the patient is attempting to evacuate the bladder, 
close the canal by pressure with the finger above the 
point where the calculus is lodged, and tlien permit 
the urine to escape suddenly. A similar mode of 
pressing with the finger at the distance of an inch or 
more below the calculus has also succeeded. The 
calculus may in other cases be dislodged by pressing 
it forwards slowly and carefully with the finger. 

If these expedients fail, an attempt must be made 
to seize the calculus with narrow uretliral forceps. 
I have used successfully for the same purpose my own 
long, narrow bullet-forceps. When the calculus is urethral Forceps, 
lodged in the fossa navicularis, it may generally be 
extracted by a slender pair of dressing forceps. Finally, if arrested in 
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the prostatic or membranous portion of the urethra, and it cannot be 
seized by the forceps, an attempt may be made to force it back into 
the bladder by a steel sound or a flexible bougie. 

Incision must not be long delayed after all other expedients have 
failed, lest ulceration and urinary infiltration should ensue. That por- 
tion of the urethra which is anterior to the scrotum lies very superfi- 
cially, and, when opened, urinary fistulas are apt to result. Incisions 
through that part which is covered by the scrotum, are liable also to be 
followed by infiltration of urine into the loose areolar tissue ; while as 
a consequence of incisions into the membranous portion, neither of these 
accidents are very liable to occur. It will be proper, therefore, to 
make an attempt to push the calculus into the membranous portion or 
into the sinus of the bulb, from whence it may be easily removed by 
cutting directly down upon it by a vertical incision, in the same man- 
ner as if about to make the median operation of lithotomy. In case it 
is needed, a sound may be first carried through the urethra, down to 
the calculus, the extremity of which will serve as a guide to the knife. 

Yesical Calculi in the Female. 

Vesical calculi are much more rare in the female than in the male. 
The explanation of this difference is probably to be found in the fact 
that the female urethra is relatively short, straight, broad, and dilatable ; 
and in the absence of any natural obstruction at the outlet of the blad- 
der, such as the enlarged prostate of old men. 

Spontaneous Expulsion. 

Numerous examples are upon record of the spontaneous expulsion of 
large calculi through the female urethra. Bartholin mentions one thus 
expelled which was more than two inches in diameter. Collet speaks 
of one expelled which was of the size of a goose-egg. Many other 
equally extraordinary cases are upon record, and of some of them it is 
aiairraed that the expulsion was not followed by incontinence of urme. 

Extraction without Dilatation. 

Certain small calculi may be removed from the female bladder entire, 
and without dilatation, by the common urethral forceps, by small, 
slender, and slightly curved lithotomy forceps, or by the lithotriptor, the 
patient having been previously fully anaesthetized. There is nothing in 
the operation which demands, in this place, further consideration. 

Lithotripsy. 

When calculi in the female bladder are too large to admit of removal 
by the preceding method, but have not attained great size, and are 
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composed of the phospliates ; or if they can be crushed by the lithotriptor, 
whatever may be their composition, this operation constitutes the only 
proper resort. Calculi which are the result of the presence of metallic 
or other hard foreign bodies introduced into the bladder by accident or 
intentionally, are of course not included in the above statement. In a 
few words, the rule which we think ought to-day to be regarded as 
absolute is, that calculi in the female bladder, wdiicli cannot be removed 
by forceps without dilatation, and which can be completely crushed, 
demand lithotripsy ; and for this reason all the remaining methods are 
more or less liable to be followed by urinary fistula or by permanent 
incontinence. 

Dilatation. Syn., Lithectasy. 

Calculi not exceeding one inch in their shortest diameter may 
be removed from the female bladder by dilatation of the urethra. 
This may be accomplished by the introduction of metallic sounds, 
or of wax or gum-elastic bougies, occupying one or two weeks 
for the completion of the dilatation ; or it may be effected in a few 
hours by the use of a conical sponge-tent ; or, the patient being placed 
under the influence of an anaesthetic, the urethra may be dilated to the 
diameter of half or three-quarters of an inch, by the use of a Weiss's 
dilator. In the manner last described we have removed a calculus, 
measuring three-quarters of an inch in its shortest diameter, from a 
negro woman ; and, after the operation was completed, while exploring 
with the index finger, the neck of the bladder was felt to contract with 
considerable force. The woman was laboring under chronic cystitis 
with pyelitis at the time of the operation ; in consequence of which 
serious complications, rather than from any injury inflicted by the 
operation, she ultimately died ; but to the moment of her death she was 
able to hold her water as well as or even better than she could before the 
operation. The excessive irritability of the bladder, which would not 
allow of the daily introduction of instruments for the purpose of accom- 
plishing gradual dilatation, determined me in the adoption of the 
method of rapid dilatation under ether ; but her subsequent complete 
control of the urine has left a suspicion that, in this regard, rapid dila- 
tation may have an advantage over gradual dilatation ; although I very 
well understand that by neither method can incontinence be generally 
avoided. Dr. Emmet says that he has seen at least seven cases of in- 
continence caused by dilatation, and for which no relief could be 
afforded ; and he declares that in his opinion this method is neither safe 
nor justifiable.' 

Dilatation with Incision. 
No doubt very large calculi may be removed by a very simple 

' Vesico-vaginal Fistitla, from Parturition arid other Causes, with Cases of Reeto-mginai 
Fistula ; by Thomas Addi^ Emmet, M.D., p. 42. Wm. Wood & Co., New York, 1868. 
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modification or supplementation of the process of dilatation, namely^ 
incision of the mucous membrane. For this purpose a straight, narrow, 
probe-pointed bistoury is carried upon a straight, grooved director into 
the bladder, and the mucous memtrane of the urethra divided as the 
knife is withdrawn with its cutting edge directed upwards. Fergussoii 
thought it necessary to divide only the outer half of the urethral canal, 
the vesical portion being usually sufficiently dilatable without incision 
After the mucous membrane has been incised, dilatation is again 
practised and the stone extracted. 

Lateral Oblique Operation. 

For the removal of large calculi, most surgeons have hitherto prefer- 
red an operation essentially the same as the Cheselden operation in the 
male ; and by this method we have several times been able to remove 
very large calculi from the female bladder. 

The patient being placed upon a table, resting upon the back, with 
the legs drawn up and supported as directed in the operation upon the 
male, a straight staff having a deep and wide groove is introduced into 
the bladder and intrusted to an assistant. The index finger of the left 
hand is then laid against the upper surface of the vagina, to admonish 
the surgeon when the knife approaches too near the vaginal wall. With 
the right hand a narrow, straight, probe-pointed bistoury is carried along 
the staff with its edge directed outwards ; and wdien the bladder is reached, 
the knife is again slowly withdrawn in the line of a curve embracing 
the vaginal wall, making an incision of about two inches in length 
upon the surface, but of not more than one-quarter of an inch at the 
neck of the bladder. 

In women who have borne children, the urethra encroaches a little 
upon the upper wall of the vagina ; and the edge of the knife must 
therefore be directed at first upwards and outwards, in order to avoid a 
wound of this canal. 

Vesico-Vaginal Operation. 

Occasionally, from a very early period, vesical calculi have been ex- 
tracted through the vagina : but at no time has this method of proce- 
dure secured for itself the general favor of surgeons, it h iving always 
been considered as a sufficient objection that the operation had in most 
cases been followed by a vesico-vaginal fistula ; so that such calculi as 
could not, on account of their size, be removed by one of the several 
methods already mentioned, were assigned to the high operation as the 
only remaining alternative. It would seem, however, that this question 
is to-day entitled to a reconsideration, inasmuch as the wonderful 
achievements of modern surgery in the closure of vesico-vaginal open- 
ings, have removed, in a great measure, the only serious objection tc 
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the vaginal incision. In defence of the high operation it must he stated 
that the pubes is lower, and the bladder more advanced, in the female 
than in the male ; and that, in consequence of these anatomical differ- 
ences, the difficulty of reaching the bladder without wounding the peri- 
toneum is greatly lessened ; but, notwithstanding this fact, we are not 
aware that it has ever been shown that the high operation is any less 
fatal in women than in men ; certainly the chance of urinary extravasa- 
tion is as great in the one as in the other, and this has always been ac- 
counted the chief danger attending the high operation in both sexes. 
The vesico-vaginal incision, on the other hand, neither exposes the pa- 
tient to wounds of the peritoneum nor to the more real danger of uri- 
nary infiltrations. There are no vessels exposed to the knife in the vesico- 
vaginal septum of sufficient size to require a ligature ; a stone of the 
largest dimensions may be removed by this channel; and when, by a 
subsequent oj^eration, the fistula is closed, incontinence of ui-ine is not 
likely to be entailed, as is generally the case after other sub-jnibic sec- 
tions, and as often happens when even dilatation of the urethra has 
been practised. 

There is one additional reason why, in certain cases, a cutting opera- 
tion, and especially this which we are now considering, might properly 
receive the preference. When the bladder is suffering under chronic 
cystitis, due to the prolonged presence of a calculus, experience has 
shown that a free incision, paralyzing for a while its muscular tissue, and 
permitting the escape of the urine without any contractile effort, con- 
stitutes our most reliable therapeutical resort, the inflammation usually 
subsiding rapidly after the incision is made. This observation has been 
especially made by Drs. Emmet and Bozeman, of this city, whose large 
experience in vesico-vaginal operations entitles their opinions to respect. 
I have also myself had occasion to notice the same fact. 

Dr. Emmet describes his mode of operating per vaginam as follows : 
— A sound, somewhat abruptly curved an inch and a half from its ex- 
tremity, is introduced through the urethra, and held by an assistant with 
its extremity firmly pressed against the base of the bladder a little be- 
yond the neck, and exactly in the median line. He then seizes with a 
tenaculum the vaginal wall where the sound causes it to project, and with 
a pair of scissors opens the bladder and permits the sound to escape into 
the vagina. One blade of the scissors is now introduced into the blad- 
der, guided by the sound, and the vesico-vaginal wall is opened upwards, 
to the extent necessary for the extraction of the stone. 

Dr. Emmet states that he has frequently closed the opening immedi- 
ately after removing the calculus ; while in other cases he has permitted 
the vesico-vaginal communication to continue several months, in order 
to insure the relief of the cystitis : and he further remarks, that the 
tendency of the wound to close spontaneously is so great that he has 
frequently found it united through its entire length within a few days, 
^vhen no sutures had been employed. 
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Among those who have recently practised this operation successfiillv 
— no incontinence of urine having resuUed — may be mentioned Di-s. 
Sims, Emmet, and Robert Nelson, of New York; Dr. Tewksbuiy, of 
New Hampshire; and Drs. Lane, Lyon and Aveling, of Great Britain, 
(Aveling has collected reports of 35 operations made by tliis method.) 
Mr. Paget operated in 1859 upon a child three and a half years old ; 
but the small size of the vagina rendered the application of sutures im- 
possible, and incontinence of urine resulted. Mr. Fergussou, also, opera- 
ted in 1862 upon a child nine years old, using but one suture, and a 
fistulous opening remained. In the case alluded to above as a success- 
ful operation by Dr. Tewksbury, the patient was seven years old ; ajid 
although the vaginal wound, having been closed at once by sutures, 
united speedily, other calculi were soon formed ; these were subsequent- 
ly removed by Dr. Bonne}'^, after crushing them with a small pair of 
forceps, and since then the calculi have not been re-formed. The pro- 
per inference would seem to be, therefore, that in this case the forceps 
might in the first instance have been substituted for the knife, and 
especially as the original stone was only of the size of a pigeon's egg, 
and was so soft that it was crushed in the attempt to seize and remove it. 

Malformations of the Male Organs of Generation. 

Failures of Development. — The testes, vasa deferentia, and vesiculse 
eeminales may all be more or less imperfectly developed ; or either one 
of these organs may have suffered arrest of development while the 
others have not. Thus, for example, the testes may be of noraial size 
while the seminal canals and the vesiculse are almost wholly absent, and 
the subject is necessarily impotent ; or the vesiculse and the vasa defe- 
rentia may be perfect, while the testes are absent, the person preserving 
his virility, but being at the same time sterile. 

Non-descent of Testes. — Ordinarily the testes descend a short time 
prior to birth ; but quite frequently the descent is delayed a few weeks 
or months — more rarely until the 15th or 20th year — and in a few ex- 
amples the testes never descend. Eeference has been made elsewhere 
to the liability of hernia to which those persons are exposed wliose 
testes descend late in life. As a rule, retained testes are immature, 
atrophied, or degenerated, and the virile function is feeble ; exceptions, 
however, are quite frequent, and no anxiety need be felt upon this point 
if one testis has already descended and possesses its normal size. Re- 
tained testes are liable to acute inflammation, and especially as a conse- 
quence of gonorrhoea. 

Testicle in the Perineum. — M. Ricord, Humphrey, Erichsen, Zeis, 
and others, have mentioned examples in which one of the testes has 
been found in the perineum, between the thigh and the scrotum, where 
It has been mistaken for a hernia, or, when inflamed, for an abscess. 

Testicle in the Crural Canal.— The testicle has been found in the 



ABSCESS OF THE TESTICLE. 



8Gb 



crural canal. In other cases it has escaped from the canal and been 
deflected upwards upon Poupart's ligament, pursuing the course and 
presenting the appearance of a femoral hernia. 

Retroversion of the Testicle. — I have several times met with ex- 
amples in which the testicle was half turned upon its axis, so that the 
vas deferens and the epididymis were in front. Other writers have 
noticed similar anomalies in the relative position of these organs. 

Surgical Diseases of the Male Organs of Generation. 

Inflammation of the Testicle and of the Epididymis. — Inflamma- 
tion of the testicle is usually denominated orchitis, and inflammation of 
the epididymis, epididymitis. Inflammation of these organs may oc- 
cur sepai-ately or conjointly. It may be acute or chronic ; traumatic 
or spontaneous ; syphilitic, gonorrhoeal, or tuberculous ; or it may occur 
as a metastasis of mumps. 

Except, perhaps, in tuberculous or syphilitic cases, these inflam- 
mations seldom terminate in suppuration ; but they very often leave 
chronic enlargements and indurations, which continue for a number of 
years, and then terminate in a gradual atrophy and degeneration, with 
loss of function. 

In the section devoted to gonorrhoea" we have suflSciently indicated 
the symptoms and treatment of inflammation of the testis and epididy- 
mis, which inflammations do not differ essentially, whatever may be the 
special constitutional or local cause : at least it will be proper to say, 
that no important differences are observed in the acute and subacute 
forms. The reader is therefore referred to the section mentioned, for 
the further considei-ation of this subject. 

Abscess of the Testicle. — It has already been aflirmed that this 
result is unusual as a consequence of pure traumatic or indiopathic 
inflammation. Most of the cases which we have seen have occurred 
in strumous, tuberculous, or syphilitic patients, and usually when 
the inflammation was of a low and chronic character. The pus, 
which may form either in the substance of the testis or in the 
epididymis, gradually makes its way through the enclosing tissues 
and generally presents itself in front, where the abscess may be opened 
and the pus evacuated, to the great relief of the patient. It is said that 
small abscesses in the interior of the testes, having a tuberculous origin, 
sometimes disappear spontaneously, the contents becoming changed 
into a putty-like or calcareous substance. 

In a few fortunate examples, the abscess having been evacuated, the 
canal closes permanently in the course of a few weeks ; or, after having 
opened and closed several successive times, a cure is effected, although 
the function of the organ is seldom restored. More frequently, how- 
ever, the sinuses pei-sist for a great length of time, particulai-ly if the 
patient is of a strumous habit, or is in poor health from any cause. 
55 
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Treatment of the Sinus. — First in importance is the improvemeni 

of the general condition, by such means as may seem appropriate. As 
local remedies, we have found useful frequent injections of mild stimu- 
lating liuids, such as the carbolic acid in the proportion of one grain 
to tlie ouu(;e of water, or the sulphate of zinc in the same proportions; 
but the most reliable expedient is the introduction of a seton of oakum, 
of silk, or of tiexible rubber, which shall maintain a free and unob- 
structed dischai'ge of the pus at opposite points. This must be con- 
tinued several weeks, or until all the side channels are closed, anc 
when removed the same iiijections before recommended must be em- 
ployed until the cure is effected. 

Hernia of the Testicle. — Where the fistulous opening has continued 
some time we occasionally find what appears to be a fungus, or simple 
granulations protruding from the aperture, and finally attaining the 
size of a goose-egg, although it is usually considerably smaller. The 
surface of this mass is generally covered with lymph at certain points, 
while at others it is undergoing ulceration or perhaps sphacelation. 
The integument and testicular coverings are usually somewhat con- 
«tricted upon the hernia, and the mass is made to assume a pyriform or 
globular shape, with a neck corresponding to the aperture from which 
it emerges. Mr. Lawrence has shown that this protrusion is the swol- 
len and indurated structure of the testicle, thrust out through the 
tunics, and not, as has generally been supposed, an entirely new pro- 
duct. Nevertheless, after a time, a large portion of the mass is found 
to be composed of the products of inflammation. 

Treatment. — When such protrusions are of small size, rest in the re- 
cumbent posture, moderate compression, the employment of astringent 
or of mercurial ointments, and especially the use of carbolic acid, will 
sometimes effect a gradual subsidence or retrocession of the hernia and 
a complete cure ; or the inclusion and healing may be facilitated by 
incision and sliding of the integument. AVhen, however, the protrud- 
ing mass is large, and has continued a long time, in spite of appropri- 
ate treatment, extirpation may become necessary ; indeed, although 
we might properly encourage a hope that a cure could be ultimately 
effected, the time necessarily occupied to accomplish this, when a large 
portion of the testis has escaped, is generally so great that most patients, 
if fully informed as to their prospects and of the nature of the case, 
will piefer excision. The organ can probably never again perform 
its function, and we have generally, under these latter circumstances, 
recommended and practised castration. 

Strimious Enlargement of the Testicle.— Strumous or tuberculous 
orchitis has been mentioned as one form of inflammation of this organ. 
The slow, chronic enlargement which is now to be considered is not 
usually preceded or accompanied with any of the ordinary signs of 
inflammation, although at any period of its progress inflammation may 
supervene as a complication. It occurs most frequently between the 
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fifteenth and twenty-fiftli years of life, but is occasionally met with i 
infancy and in old age. 

In both acute and chroni(; orchitis the areolar 
tissue and the lihrons septa are the especial seats of 
the pathological lesions; but in strnnious enlarge- 
ment the tubnli, either of the testes or of the 
epididymis, are tlieniselves in most cases pri- 
marily and chiefly aff(5cted; their channels be- 
coming first obstructed and engorged with stru- 
mous or tubercnlons deposits ; and, subsequently, 
in some cases, the coats of the tubuli, the fibrous 
septa, and the whole interior of these organs are 
found also infiltrated with similar deposits, so 
that nothing remains of the original structure 
but the investing tunics. Not unfrequently the 
induration extends upwards along the cord, and 
both the vesiculw seminales and the prostate may 
become involved ; and, finally, both testes may 
be simultaneously or consecutively affected. 

It is in these examples especially that chronic abscesses and obstinate 
fistnlse are apt to occur ; and from the oi-ifices of these fistulse, more than 
from any others, those masses of tubuli, constituting a hernia testis, are 
apt to protrude which were (;onsidered in the preceding section. 

Diagnosis.— The differential diagnosis in sci-ofulous enlargement 
of tlie testes is based chiefly u})on the condition of the general system, 
and upon a physical exploration of the chest. As local differential signs, 
may be mentioned the slow and insidious progress of the induration, 
commencing usually in the epididymis ; the absence of severe pain, 
and of palpable inflammation ; the hard and sometimes nodulated feel ; 
the greater tendency to suppuration ; the intractable character of the 
fistnlae, and the disposition to hernial protrusions. The syphilitic en- 
largement, in many respects, bears a very close resemblance to the 
scrofulous ; but we have found it less prone to suppurate, and the his- 
tory of the patient will generally render an otherwise doubtful diagnosis 
complete. 

Scirrhtis of the testicle is exceedingly rare. It has been seen only 
m advanced life ; it is painful ; the induration is more intense than 
m any other form of testicular enlargement, and it never suppurates. 
{See Cancer of the Testicle.) 

Treatment of Strumous Enlargement of the Testicle. — The con- 
stitutional treatment must be sustaining, and in all respects such as 
IS understood to be appropriate in strumous and tuberculous patients. 
If any local applications are made with a view of dispersing the in dura- 
tion, the iodide of potassium ointment would theoretically claim the pre- 
ference ; but clinical experience has not convinced us that it possesses 
ftny efficacy in that regard. 
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Tuberculous Testicle. 
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The fact that the disease is of a strumous character coi.atitutes, in 
itself, no valid objection to castration, only that the removal of the 
testis does not arrest the progress of the disease in the general system, 
and furnishes no guarantee that it will not in a like manner invade the 
other testis ; but that the removal of an ulcerated or fungous testicle, 
which is a constant source of annoyance and drain upon the system, is 
proper, and, indeed, serviceable, whether the patient is or is not stru- 
mous, seems not to admit of a doubt, any more than that it is proper and 
serviceable to remove under the same circumstances a diseased joint. 

Cystic Disease of the Testicle. Syn., Cystic Sareocele ; Hydatid 
Testis, of Sir A. Cooper. — This form of disease of the testicle is ex- 
ceedingly rare. It has been observed most often after the twentieth 
year, although it may occur at any period of life. The testis acquires 
a greater size than when enlarged by strumous deposits; it is not so hard, 
but has a somewhat elastic feel, and it is, in most cases, neither painful 
nor tender. 

From hydrocele it may generally be distinguished by its lack of 
transparency ; by the somewhat irregular feel of the surface, occasioned 
by the existence of numerous separate cysts ; and by the absence of 
that peculiar pear-shape which distinguishes most hydroceles. The 
veins of the cord are usually enlarged when the disease has made much 
progress. Examined by the exploring needle or with a fine trocar, asmall 
quantity of clear iluid may escape, indicating that a single cyst has been 
emptied. From encephaloid it will be distinguished by its less rapid 
growth, and by the absence of other signs of malignancy. 

Tlie structure of these growths resembles the cystic sarcoma of the 
mammary gland, being formed of separate cysts, which vary in size and 
form, containing a thin, pale fluid, but which is sometimes viscid and 
colored. The cysts are also frequently occupied by outgrowths from 
their interior walls, the same as have been observed in mammary and 
ovarian cysts. They possess also a variable amount of fibrous tissue. 

Treatment. — Castration is the only remedy. Nor has this always 
proved successful, inasmuch as, although the disease is generally regarded 
as non-malignant, in exceptional cases it has assumed a malignant form, 
and especially when it has returned after extirpation. Sometimes the 
wound heals kindly, but the patient soon dies from encephaloid disease, 
developed in the lungs or other viscera. 

Cystic Enchondroma.— Not un frequently the cystic tumor of the 
testicle is associated with enchondroma : the cartilae-e, existinoj in the 
form of nodules, which appear to grow from the interior of the cysts ; 
but it is uncertain whether these nodules have not originated in the 
intermediate structures, and by their growth and pressure subsequently 
obtruded themselves upon the cavities formed by the cysts. Some of 
these enchondromatous formations become infiltrated with earthy mat- 
ter, and in certain old tumors of this class the calcifying process has 
been found to have made considerable progress. 
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Treatment. — The same practice must be adopted in this form of the 
cystic tumor as in the preceding. 

Dermoid Cysts.— Cjsts are occasionally found in the testes, the lin 
iug membranes of which possess a tegumentary character, being fur- 
nished with hair and sebaceous follicles, and from the interior surface of 
which short hairs are seen to be growing. The contents of these cysts 
are sebaceous matter, mingled with scales which have undergone more 
or less of the oily degeneration, earthy materials, hair, and sometimes 
iiTt'gularly-formed teeth and bones. These cystic formations are gen- 
erally, if n(^t always, congenital. They are usually developed in the sub- 
stance of the testicle, but sometimes they are found lying wholly exter- 
nal to the tunica albuginea. Their growth is usually slow, and corre- 
sponds pretty nearly to the growth of the body. When the enclosing 
tunics become inflamed, from any cause, they may increase rapidly in 
size, suppuration may ensue, and the contents be thus discharged spon- 
taneously. 

The question of the manner in which these tumors and their contents 
are formed cannot here be discussed. It will be sufficient to say that 
two modes of explanation have been offered, namely, involution of in- 
tegument or " foetal inclusion ; " and deviation or abnormity of devel- 
opment, by virtue of which certain tissues assume unusual attributes or 
powers of construction. 

Treatment. — Incision, with evacuation of the cyst, might effect a cure ; 
but injismuch as, with very rare exceptions, the testicle is involved, cas- 
tration must generally be preferred. 

Hydatids.— The term " hydatid cyst," applied by Sir A. Cooper to 
encysted sarcocele, it will be understood by the intelligent student, nnist 
be regarded as a misnomer. In tropical climates, however, a true hy- 
datid cyst is occasionally found in this organ, occupied by the filaria 
medinensis, or guinea-worm. 

Cancer of the Testicle. 

True scirrhns or hard cancer is of such rare occurrence in this or- 
gan that many^ experienced surgeons and pathologists have expressed a 
doubt whether it ever occurs. Rokitansky, however, affirms that all the 
varieties of cancer are met with occasionally in the testes. Melanotic 
deposits have been occasionally^ seen in connection with cancer of the 
testicle. The colloid variety is rare, also, yet we have met with this 
form in children several times; but in a large majority of cases cancer 
of the testicle belongs either to the encephaloid or fungoid varieties. 

Scirrhns of the Testicle, like scirrhus occurring elsewhere, is seldom 
or never seen except in advanced life; its progress is slow and insidious, 
bat generally accompanied with pain ; the epididymis and vas deferens 
are early involved ; the tumor rarely attains a great size, but it is exceed- 
ingly hard and nodulated, and in proportion to its bulk is heavier than 
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any other form of tumor in this organ. The concun-ence of a general 
cancerous cachexy and exploration will serve to complete the diagnosis. 

Colloid Cancer of the Testicle presents very mnch the same general 
history as the encephaloid and fungoid, which are presently to be de- 
scribed ; but we have seen it only in childhood and infancy; and in 
these cases it has been sometimes found difficult to distinguish it from a 
hydrocele, on account of the uniform oval shape which it is apt to as- 
sume, its great and uniform elasticity, and its occasional translucency. 
The colloid testicle is, however, in most cases, less translucent than an 
infantile hydrocele; it is usually more nearly oval and less pyriform in 
shape; it grows with greater rapidity, and soon exceeds in size the di- 
mensions usually attained by the hydrocele. In most cases, also, the 
general health is early impaired. Exploration, with or without a micro- 
scopical examination, will always complete the diagnosis. 

Encephaloid of the Testicle occurs at all periods of life ; it is usually 
rapid in its growth, and in several instances we have seen it attain the 
size of a cocoa-nut in the course of a few months. The surface is gener- 
ally somewhat irregularly elevated ; it is elastic or spongy to the feel ; 
and its progress is unaccompanied with the signs of inflammation. If 
allowed to remain, the scrotum eventually ulcerates and gives way to the 
pressure of the morbid growth, and a fungoid mass protinides. 

Differing in no essential point from encephaloid as it presents itself 
in other organs and structures, a further description of this malady 
as it appears when it in^•ades the testicle is unnecessary. 

Treatment. — Excision is practised sometimes, and with propriety, in 
all the varieties of cancer of the testes, when the disease has not involved 
the cord ; not indeed with the expectation of effecting a cure of what 
experience has proven to be an almost inevitably fatal malady, but sole- 
ly as a palliative, and to defer for a time the fatal event. 

Castration. 

The parts having been previously well shaven, an incision is made 
from a point opposite the extenial abdominal ring to the most depend- 
ing portion of the sac. In case the testis is much enlarged, and espe- 
cially when the operation is made for the removal of a malignant dis- 
ease, it will be advisable to make double elliptical incisions, including a 
considerable portion of the scrotum ; taking care, however, to leave suf- 
licient integument to render it certain that the lips of the wound may 
be easily approximated. By carrying the incisions to the bottom of the 
scrotum, and by ablation of superfluous integument, the subsequent 
drainage will be more complete, and the cure will not be retarded by 
pouches containing pus. 

Before the introduction of anaesthetics, it was my usual practice to di- 
minish the pain of the operation by dividing the cord before dissecting 
out the testis ; and if for any reason the operation should have to be 
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performed while complete consciousness remains, I shall advise the same 
procedure. For this purpose the cord must be freely exposed, divided, 
and its arteries secured, as the second step of the operation. When, 
however, the patient is insensible, it will be found more convenient, 
after making the first incisions, to expose and enucleate the testicle, avoid 
ing carefully the septum which separates the testes, and then to carry 
the dissection upwards until the point is reached where it is thought 
proper to divide the cord. This must be above all traces of disease, if 
possible. Wlien the cord is divided it retracts, in some cases, two f)r 
three inches, and, withdrawing itself within the inguinal canal, it may 
become necessary to lay open this canal in order to secure the bleeding 
vessels. This accident has happened pretty often, and surgeons have 
devised various expedients for its avoidance. When no portion of the 
cord is involved in the disease, and it can be severed safely close to the 
testis, it will be generally sufficient to hold the cord between the thumb 
and finger ; and, having divided it below the point where it is held, to 
retain it in view until the spermatic and deferent arteries are tied ; but 
in case it has to be divided higher, and especially when the cord is 
drawn out of the ring by a tumor of great size, one of two expedients 
must be adopted, — either the cord must be tied in mass with a strong 
ligature, or it must be transfixed with a needle armed with a similar 
Ugature and held in place until the cord is divided and the arteries are 
Hgated. Mr. Erichsen prefers the ligature in mass in all cases, and 
thinks no inconvenience or injury is likely to result from this method. 
Most surgeons think differently ; and for myself I am obliged to say 
that in the only case in which the ligature was applied to the entire 
cord under my observation, the patient suffered great pain as a conse- 
quence ; and my opinion is that it is much better in such cases to trans- 
fix the cord with the ligature, which places it wholly under control ; 
and, in order to provide against the possible occurrence of secondary 
bleeding, to permit this to remain in the wound several days, as a liga- 
ture of reserve. 

The bleeding from the vessels of the scrotum is also quite as likely 
to prove troublesome, within the next ten or twelve hours, as that which 
may occur from the vessels of the cord: indeed, according to my ex- 
perience, it is much more so. The arteries of the scrotum are numer- 
ous, and the formation of coagula is perhaps prevented, in some meas- 
ure, by the constant vermicular motion occasioned by the remaining fibres 
of the cremaster and dartos muscles ; but the chief source of these troul)le- 
some secondary haemorrhages is the retraction of the vessels into the ex- 
ceedingly loose areolar tissue where thrombi enclose their orifices, which, 
as has elsewhere been explained, encourage the bleeding. Too much pains 
cannot, therefore, be taken in securing every vessel which bleeds. When- 
ever a small clot of blood is seen entangled in the meshes of the cellu- 
lar tissue, the sponge must be applied, rudely if necessary, for its re- 
moval, and the bleeding vessel must be tied. The wound may then be 
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closed by sutures, and the parts covered with cloths moistened with 
tepid water ; the remnant of the scrotum being kept well supported by 
a small pillow placed between the thighs. 

Hydrocele, R. C. 

Of hydrocele there are several varieties, namely, hydrocele of the 
tunica vaginalis testis, occurring in the adult ; hydrocele of the same 
tunic occurring in the infant, or infantile hydrocele ; hydrocele of the 
cord, and encysted hydrocele. 

Hydrocele of the Tunica Vaginalis Testis in the Adult. — A 
dropsy of the tunica vaginalis testis may occur at any period of life. 
In old age it is probably sometimes due to certain changes in the gen- 
eral system or in the serous surfaces incident to advancing years ; but 
a large majority of the cases occurring in youth and middle life may be 
traced to some degree of hypersemia induced by a local injury, a gon- 
orrhoeal metastasis, or to excessive venery. Not unfrequently the tes- 
tis is found also moderately enlarged and preternaturally sensitive. It 
is seldom tliat the elfusion takes place simultaneously in both sacs ; and 
one sac is about equally liable to the malady as the other. 

A hydrocele is usually pyriform in shape, with its base directed down- 
wards. In perhaps one case out of every twenty or thirty we have 
found it cylindrical, the upper portion of the sac, with probably a por- 
tion of the tunic enclosing the cord, yielding to the pressure of the con- 
tained fluid in an equal degree with the lower portion ; or it may become 
constricted and assume the shape of an hour-glass. Its surface is smooth 
and uniform, and on pressure it gives a distinct sensation of elasticity, 
and of fluid contained in a single cavity. It is not usually tender, pain- 
ful, or discolored. A hydrocele seldom contains more than eight or ten 
ounces of fluid, but occasionally old hydroceles attain an enormous size 
and are found to contain several pints, and it is said that Gibbon, the 
histoi'ian, had a hydrocele which contained six quarts. The testis may 
generally be distinctly felt in the lower and back part of the tumor, 
and it will be especially recognized by the j)eculiar pain which the pa- 
tient sufl^ers when that org-an is touched. The surgeon must not omit 
to ascertain the actual position of the testis before he undertakes an 
operation, inasmuch as its position is in certain abnormities, or as a con- 
sequence of a diseased and contracted condition of the tunic, in front 
of the tunica vaginalis. 

Eccent hydroceles, and especially infantile, are generally translucent ; 
the translucency can be best observed by taking the patient into a dark 
room, and looking across one side of the tumor toward a lighted candle 
held below the buttocks. In certain old hydroceles the thickening of the 
sac, and the change in color, consistence, and chemical character of the 
contents may render the tumor opaque. If the inexperienced surgeon 
flnds any difflculty now in distinguishing it from an inguinal hernia 
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become scrotal, he will be aided in his farther diagnosis by its histoiy. A 
hernia has descended, probably very gradually, from above ; a hydrocele 
commences from below. The enlargement connected with a hernia ex- 
tends within the ring, and, if the hernia occupies the scrotum, it is of the 
shape sometimes of an hour-glass, but the constricted portion is higher 
up than in the hour-glass constriction of hydrocele ; or, if it has not de- 
scended so far, its base is directed upward. It must be remembered, 
also, that a hernia which cannot be returned into the cavity of the abdo- 
men must speedily give rise to symptoms of a sufficiently grave and dis- 
tinctive character to render its diagnosis absolute. The exploring needle 
can only be employed with safety as a means of diagnosis, when the 
question of the existence of a hernia has been satisfactorily excluded. 
Occasionally a hydrocele and a hernia coexist. We have met with 
several of these examples. 

The contents of a hydrocele are in most cases a thin straw-colored 
serum, which may be regarded as the result of an increased secretioji 
and accumulation of that fluid which naturally moistens the interior sur- 
face of the sac. Sometimes it contains librine and other well-declared 
products of inflammation ; there may be present, also, blood-globules, 
fatty matter, cholesterine, or a substance resembling milk. In a 
case in which I recently performed the radical operation by the long 
incision, a smooth round ball escaped of the size of a small marble, 
quite solid, and composed chiefly of fibrine with a small amount of 
cholesterine. 

I am not aware that any plan of constitutional, or of local treatment 
other than a surgical operation, has ever succeeded in the dispersion of 
a hydrocele ; although it must be admitted that tliey sometimes dis- 
appear spontaneously. The surgical treatment is of two kinds, pallia- 
tive and radical. 

Palliative Operation for Hydrocele. — The palliative treatment con- 
sists in the removal of the fluid by tapping. It is resorted to whenever 
delay in the performance of a radical operation is considered desirable ; 
and by many surgeons, as a preliminary to the radical operation, in 
order that the precise condition of the testis may be determined before 
adopting a procedure which may be thought to be more grave and 
more liable to serious accidents. 

Tapj)ing as a palliative operation may be performed with an ordinary ' 
trocar and canula, or with a narrow sharp-pointed bistoury. I have gen- 
erally employed the latter instrument. The scrotum being grasped with 
the left hand, in such a manner as to increase the tension of the integu- 
ment over the front of the tumor, and the situation of the testis having 
l)een ascertained to be normal, the knife is introduced into the anterior 
and lower portion of the sac — but not quite so low as its base — with its 
point directed a little upward. When the point of the instrument has 
fairly entered the sac, which may be known by the escape of fluid, 
it is withdrawn rather slowly, enlarging the tegumentary incision 
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a little as it emerges, so as to avoid the escape of the fluid into the 
subcutaneous areolar tissue. 

I have once tapped a hydrocele in an old man which resulted in a 
radical cure, as the sac never became refilled ; but in nearly all cases 
the fluid gradually accumulates again, and the inconvenience is, after 
the lapse of a few months, as great as ever. 

Radical Operations for Hydrocele. — Clinical experience has de- 
monstrated that there are two modes in which a radical cure of a hy- 
drocele may be accomplished. By one method, the fluid having 
been evacuated, the reaccumulation is prevented by a restoration of 
the serous sui-face to its normal condition, so that hereafter the secretion 
is not in excess of the absorption ; and the result thus obtained is usually 
denominated a " change of action." This would seem to be the only 
proper method, if it can be shown to be reliable, since it is a cure 
without mutilation. The other method consists in obliterating the sac 
completely, after the fluid has been evacuated. 

It may not be possible to arrange all of the various procedures under 
these two heads, since the same procedure appears to accomplish its 
results sometimes in the one way and sometimes in the other; but 
the treatment by injections of iodine may be considered as therapeuti- 
cally typical of the first, and by the long incision as typical of the 
second. 

Operation for Hydrocele by Injection of Iodine. — According to 
Erichsen, this method was introduced by Sir J. R. Martin, of Calcutta, 
although it is claimed by M. Velpeau for himself, who published his 
first observations in 1836. The serum being withdrawn by a trocar and 
canula, from one to two drachms of the pure tincture of iodine are 
thrown into the sac by the aid of a syringe fitted to the canula. The 
iodine is retained a few minutes, longer or shorter, according to the 
amount of pain which it may occasion, and then allowed to escape. Mr. 
Syme and some others, who have adopted this practice, have preferred 
to leave the tincture in the sac, with the expectation that it will be sub- 
sequently disposed of by the absorbents. 

Sulphate of zinc, in the proportion of two grains to the drachm of 
water, has also been employed in the same manner ; and Mr. Davey, of 
Ceylon, attributes his remarkable success in the use of Cliis agent to his 
practice of kneading the scrotum, a minute or two after the injection 
is made, to bring the zinc forcibly in contact with the whole surface of 
the membrane. I have seen brandy and water, port wine, and, in the 
case of an old hydrocele, the spirits of turpentine employed in the same 
manner. Indeed it would seem that any agent which can cause irrita- 
tion, or a moderate inflammation in the sac, is competent sometimes to 
effect a cure. 

I have selected the injections of the tincture of iodine to illustrate 
the mode of cure by a " change of action ; " but it is probable that in- 
jections of the sulphate of zinc, of the persulphate of iron, etc., occa- 
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Tapping with Trocar and Canula. 



sionally, but not so often as the tincture of iodine, effect their cures 
upon the same principle, M. Ilutin examined sixteen cases iu which 
hydroceles had been cured by various 
methods, and he found eight in which 
the sac was wholly obliterated by 
adhesions, four with partial oblitera- 
tion of the sac, and, in the remaining 
four, the sac retained its normal size 
and appearance. 

In the absence of experience, it 
would seem proper to infer that any 
method of injection which was lia- 
ble to produce adhesive inflammation, 
in twelve out of sixteen experiments, 
would also be liable to cause sup- 
purative inflammation, in a considerable proportion of cases; and, on the 
other hand, that a method which effected its cures in the remaining four 
cases by the production of a lower grade of excitement or of inflam- 
mation, which was only sufticient to cause a resolution of the diseased 
condition upon which the existence of the hydrocele depended, ought 
pretty frequently to fail ; but the experience of some surgeons is in 
direct conflict with these theoretical inferences. Sir J. R. Martin 
estimates his failures under the iodine treatment as only one in a 
hundred, and M. Yelpeau rates them in his experience at only three per 
cent. Some other surgeons have claimed an equal success. On 
the other hand, Mr. Erichsen, although convinced that iodine injections 
ought in general to be preferred to all other methods — and in this 
opinion he says he is sustained by most English surgeons — admits that 
the ratio of success has probably been exaggei-ated ; but for myself I am 
obliged to go a gi-eat deal farther, and to say that the failures by iodine 
injections are quite equal to the successes. In the early part of my 
practice, and for many years, I made no other radical operation for hy- 
drocele ; and most or all of my contemporaries in this country, under 
the influence of the great name of Velpeau, did the same. My ex- 
perience, therefore, entitles me to speak in some measure authorita- 
tively. When port-wine, brandy, and turpentine have been used, I 
have twice seen sloughing of the entire scrotum, and in several instances 
suppuration of the sac. With the tincture of iodine, sloughing has never 
occurred under my observation, but supjmration has been an occasional 
result. In a considerable propoitiou of casos the flrst operation lias 
proved an entire failure, rendering it necessary in some cases to i-epeat 
the operation several times; and of those remaining permanently under 
my observation, and supposed at first to have been cured, not a few have 
returned to me, after the lapse of two or three years, with the hydrocele 
as laro-e as ever. The conclusion to which this experience has gradually 
couducted me is that this operation, not wholly free from danger, is 
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altogether too unreliable to merit any further trial, and I have foi 
fifteen years abandoned it altogether. 

Operation for Hydrocele by the Long Incision. — In the New 

Tork Medical Gazette for February 29, 1S6S, I published the result 
of the operations made by myself for hydrocele by what I have 
termed the " long incision." Since that date I have repeated the same 
operation several times, and thus far not a single failure or accident 
has been observed. My method is as folhiws : with an ordinary scalpel 
the integument is divided on the anterior surface of the tumor to the 
extent of not less than three or four inches; this is followed by a second 
incision through the tunica vaginalis of at least two or three inches in 
length. The contents of the sac having escaped, and the bleeding 
vessels having been secured, a long, narrow piece of lint is placed 
between the lips of the wound, partly within the sac, and the whole is 
covered by a slippery-elm poultice ; the patient being directed to 
remain in bed upon his back, with the scrotum well supported by 
a small pillow placed betw^een his thighs. The lint is generally re- 
moved on the fifth or sixth day ; but the poultices are continued a 
week or ten days, and after their final removal the patient is permitted 
to sit up, with dressings only of simple cerate. The great length 
given to the incision is rendered necessary by the contraction of the 
sac which immediately ensues upon its evacuation, in consequence of 
which an opening three inches in length becomes reduced to one inch 
or perhaps less. On the fourth or fifth day following the operation, 
there is sometimes a considerable inflammation and swelling of the 
sci'otum, and often some swelling of the testis and cord, but if the 
poultices are continued this soon subsides ; and in the majority of cases 
it is no greater than I have often seen follow injections of iodine. 

The above-described operation, by long incision and the subsequent 
introduction of tents, was practised by surgeons from a very early date; 
but, like many other valuable surgical expedients, it has vacillated from 
time to time in public favor. Dr. N. Smith, of New Haven, many years 
ago adopted a similar method, but the incision which he made 
in the tunica vaginalis was only three-quarters of an inch in length.' 
Dupuytren employed a piece of a catheter as a tent, in order to secure 
effective drainage, and Dr. N. R Smith, of Baltimore, attached a small 
piece of a sponge to the end of the catheter to prevent it from falling 
out of the wound. A piece of a drainage tube might answer the 
purpose even better than the piece of catheter. 

In addition to the guarantee which the long incision can give of com- 
plete success, it may be said in its behalf, as compared with injections, 
thatby it we avoid the danger of wounding the testicle ; if a congenital 
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hernia happens to occupy the sac, and has not been recognized, ita 
presence will be detected in time to prevent its being cut ; if fibrous, 
cartilaginous, or calcareous bodies occupy the sac, this method alone can 
effect their removal or promise a cure ; there is no danger of causing 
gangrene, as has happened so often from the escape of the injected fluids 
into the areolar tissue ; no evils from imprisoned pus are to be ap])rehended ; 
and the surgeon need not be deterred by the concurrence of the hydrocele 
with an enlargement of the testicle. 

Operations for Hydrocele by Setons. — The use of a seton for the 
radical cure of a hydrocele is supposed to have been recommended b} 
Galen. It was practised by Pare, Marini, Pott, and by many other ex 
cellent surgeons at different periods, and is still preferred by some of oui 
most experienced operators. Dr. Gross prefers it to all others on account 
of its " simplicity, freedom from danger, and never-failing certainty " 
His mode of procedure is as follows: The sac is evacuated in the usual 
manner with a trocar and canula. The trocar is then i-eintroduced, and 
with the canula brought out through the upper portion of the sac. The 
trocar being again withdrawn, a seton is carried through the canula 
by the aid of a probe furnished with an eye, the canula is removed, 
and the seton left in place. The seton is permitted to remain twenty- 
four or forty-eight hours, or until considerable swelling has taken 
place. 

I cannot myself regard the seton as either so safe or so certain as the 
long incision. I have seen it fail ; and in one instance, where a metallic 
seton was einploj^ed by myself, in the person of a distinguished artist, 
who had insisted upon this mode of operating, the sac became filled 
with pus, which had to be removed by incision ; inflammation of the 
absorbents ensued, and abscesses formed in the corresponding groin and 
in the axilla, his final recovery being delayed several months. 

Other Operations for Hydrocele. — Electro-puncture, acupuncture, 
the cautery, excision of small portions of the lining membrane, and com- 
pression by gum-elastic bags, are expedients which have occasionally been 
resorted to, but not with a sufiicient degree of success to secure for them 
the general approbation of surgeons. The treatment by electro-puncture, 
or by electricity without puncture, is the most recent of the several methods 
just enumerated, and it is said by certain late French writers to dissi- 
pate the hydrocele speedily. The only case in which it has been tried, 
within my knowledge, both the negative and positive poles being intro- 
duced within the sac, was a complete failure. 

Infantile Hydrocele. Syn., Hydrocele Infantilis, r. c— Hydrocele 
is a pretty frequent occurrence with infants who are only a few weeks or a 
tew months old. It is presented under two conditions : in one of which 
the communication between the tunica vaginalis and the cavity of the 
peritoneum is not closed ; a congenital imperfection, to Avhich allusion 
has already been made in the chapter on hernia. This imperfection 
sometimes continues through adult life. In the other case, which has 
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seemed to me much the most frequent, the canal of communication is 
closed, although it may not be obliterated in its entire length. 

The causes of infantile hydrocele are imperfectly understood. It is 
probably not often, as in adults, due to any inflammatory action in the 
testes themselves, but perhaps to some injury suffered by the scrotum 
and the tunica vaginalis during parturition, or to the irritation caused 
bv acrid faices and urine. By some writers those examples in which the 
peritoneal process remains open have been supposed to be the results of 
an increased secretion in the peritoneal cavity, and not to be dependent 
in any degree upon disease of the tunica vaginalis testis. 

Symptoms of Infantile Hydrocele. — Infantile hydrocele differs 
from the hydrocele of adults chiefly in its greater translucency, and by its 
assuming less uniformly a pyriform shape. When the canal is only 
closed in its upper half or third, the form of the hydrocele is generally 
nearly cylindrical ; and the same is usually the fact when it remains 
completely patulous. In the latter case, also, when pressure is made 
upon the sac for a considerable length of time, a portion of the contents 
can generally be made to recede into the cavity of the abdomen. In 
some cases, however, although the communication exists, the opening is 
too small to allow the fluid to pass in any appreciable quantity. 

Treatment of Infantile Hydrocele. — A large proportion of these 
cases get well spontaneously after the lapse of a few weeks or months ; 
and I have known them to remain two or three years, and then dis- 
appear without surgical interference. Dilute tincture of iodine, the 
iodine ointment, and other discutients, applied externally, have been 
credited with cures, although it might be very difficult to show in most 
of these cases that the cures were not spontaneous. In case applications 
of this character are made, the surgeon must bear in mind the exceeding 
delicacy and sensibility of the scrotum in children and infants. Vio- 
lent inflammation, swelling, vesication, and even sloughing have been 
caused by the injudicious application of stimulants and vesicants to these 
parts, in several cases that have come under my observation. 

Repeated punctures with an exploring needle, followed by moderate 
pressure made by the hand, so as to force the contents of the sac into 
the subcutaneous areolar tissue, has been recommended ; but my usual 
practice is not to interfere with these cases in any manner, unless they 
become so large as to prove quite troublesome, until sufficient time has 
elapsed to render a spontaneous cure improbable ; and when interference 
is determined upon I open the sac with a narrow bistoury and allow all 
the fluid to escape at once. A single tapjnng, made in this manner, 
generally effects a cure ; and, if it does not, the same operation may be 
repeated; but under no circumstances ought either of the so-called 
" radical " operations be made upon infants, and rarely upon children 
under sixteen years of age. 

Hydrocele of the Cord. — Dissections have shown that the peritoneal 
process is not completely obliterated in very many persons during the 
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whole period of their lives, a small portion remaining patulous at one or 
another point of the canal. In these sacculi of the tunica vaginalis 
propria funiculi occur those tumors called hydroceles of the cord. It 
must be observed, however, that cysts, bearing an exact resemblance to 
hydioceles of the cord, are occasionally formed in the areolar or othei 
tissu(!S outside of the peritoneal process. When a large number of the 
cells of the areolar tissue, surrounding the cord, are involved, constitut- 
ing a variety of " adventitious, multilocular, sei-ous cysts," it is called 
" diffused hydrocele of the cord^'^ A hydrocele of the cord may be recog- 
nized as an oblong, elastic, and generally translucent tumor situated in 
the course of the cord ; and which, according to its size or situation, 
itiay or may not extend within the inguinal canal. It contains, in most 
(iases, a fluid precisely analogous to that found in hydroceles of the 
tunica vaginalis testis. 

Treatment of Hydrocele of the Cord. — A free incision of the sac, 
sufficient to insure a thorough evacuation of its contents, the introduc- 
tion of a narrow piece of tape to serve as a tent, poultices and rest in 
the horizontal posture, constitute the only treatment which I have 
hitherto seen fit to adopt in the few examples of hydrocele of the cord 
which have come under my notice, and this has proved to be safe and 
efficacious ; but inasmuch as they often occasion little or no inconven- 
ience, and are sometimes known to disappear spontaneously, it will be pru- 
dent to defer operating until the necessity may seem to be urgent. Hy- 
gromata forming outside of the cord, or diffused hydroceles, may be 
treated in the same manner as hydroceles of the cord. 

Encysted Hydrocele. Syn., Hydrocele Cystica, r. c. — Tliisterni is 
applied to certain cysts containing fluid which originate in the tissues 
adjacent to the testes, but outside of the sac of the tunica vaginalis, 
some of which occasionally intrude upon this cavity, and in such cases 
especially bear a very strong resemblance to ordinary hydrocele. Two 
varieties of these adventitious cysts are observed. 

ThQ first variety, according to Gosselin, may be found in two-thirds 
of the testes of persons who have passed the age of forty. They rarely 
exceed in size a small pea. They may be single, or several may be found 
connected with the same organ. They are found more frequently upon 
the epididymis than upon the testis, and in either case they are situated 
immediately upon the outer surface of the fibrous membrane which en- 
velops these organs. Occasionally they project into the cavity of the 
timica vaginalis and become pediculated ; and it is thought they may 
he the sources of those fibrous, cartilaginous, or calcareous bodies whicli 
have been found loose in these cavities. They contain a clear fluid, with 
other microscopical elements, but, unlike the second variety, never sper- 
jnatozoa. They are seldom observed during life, and probably never 
demand surgical interference. 

Cysts of the second variety are more rare, and may attain the size of 
an ordinary hydrocele. They usually occur upon the epididymis, and 
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in some examples the epididymis is transformed into or lost in a mass 
of cysts. They may encroach upon the tunica vaginalis so as to occupy 
its entire cavity. Their contents are sometimes precisely the same as 
are found in true hydroceles, but in most examples the contained fluid 
more nearly resembles water, or it is of a whitish, milky color. Under 
these latter circumstances it contains little or no albumen, but almost 
always spermatozoa and other spermatic elements. 

Symptoms of Encysted Hydroceles. — The diagnostic symptoms of 
an encysted hydrocele are often obscure. When, however, an elastic 
tumor is found situated upon the epididymis, at its upper or lower ex- 
tremity, or upon either side, the existence of this form of adventitious 
growth may properly be suspected. Wlien they occupy the tunica 
vaginalis they can only be recognized after the sac is emptied and the 
fluid examined. 

Treatment of Encysted Hydrocele. — The treatment is the same as 
for a true hydrocele. I have lately met with an example of a spernia- 
tozoic encysted hydrocele in an old man, situated at the top of the epi- 
didymis, which was composed of a number of distinct cells, and which 
I laid open freely, and then by careful dissection removed almost entire. 

Hematocele, R. C. 

Blood is occasionally poured into the cavity of the tunica vaginalis 
testis as a consequence of the operation of tapping for hydrocele. I 
have frequently found a sufficient admixture of blood-corpuscles witli 
the serum, in a second or third tapping, to give to the contents a choco- 
late color. In one example the sac became distended to its original size 
in the course of a few minutes after evacuation, furnishing conclusive 
evidence of the effusion of blood into the cavity previously occupied by 
the serum. More rarely hsematocele is the result of a blow upon the 
scrotum ; and still more rarely it occurs spontaneously. 

Recent hsematoceles can be distinguished in most cases from hydro- 
celes by their histor}'^, and especially by the rapidity of their increase, 
and also by their opacity. Old hsematoceles are also opaque, and some- 
times acquire a considerable degree of solidity. The blood may remain 
in the sac many years without causing any more inconvenience than a 
hydrocele ; or it may, although rarely, lead to suppuration. Like hydro- 
celes, they sometimes attain a very great size. 

Treatment. — Absorption of the effused blood seems to have taken 
place occasionally, but it has happened so seldom that this fortunate re- 
sult can hardly be anticipated. In no case, whether the haematocele is 
spontaneous or of traumatic origin, will it be proper to evacuate the 
sac until after the lapse of a few days or weeks, or until the opportunity 
has been given for the complete occlusion of the bleeding vessels. In 
recent cases absolute rest must be enjoined, and cool applications made 
continuously for several successive days. The patient may then be 
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permitted to go about, with the scrotum well supported by a suspensory 
bag. If after a month or two no tendency to spontaneous cure is ob- 
served, the patient may as well submit at once to an operation for its 
relief. Tapping with a large trocar and canula has generally been re- 
commended ; but unless the hsematocele is very large and very old, the 
better plan is to treat it by the long incision, in the same manner that 
I have advised for hydroceles. In the case of large and old lisemato- 
celes, the sac is sometimes greatly thickened, and the amount of inflam- 
mation and suppuration resulting from exposure of this extensive surface 
may render the recovery tedious and uncertain. In such cases it will 
be advisable either to temporize, by tapping, or it may be considered 
whether it will not be more safe, if a radical cure is proposed, to excise 
the entire sac with the corresponding testicle. 

Varicocele. 83^11., Cirsocele, R. O. 

Enlargement of the veins of the spermatic cord exists in some degree 
in about one of every eight or ten male adults ; and with rare exceptions, 
the veins of the left side are alone implicated ; indeed the right sperma- 
tic veins appear to be no more liable to enlargement than other super- 
ficial veins of the lower portion of the body. The most plausible con- 
jecture which has hitherto been offered for the greater frequency of 
varicocele on the left side, is the anatomical fact that the left spermatic 
rein empties itself into the left emulgent at a right angle, in consequence 
of which the returning spermatic current meets with unusual resistance, 
while the right spermatic vein enters the vena cava ascendens at an acute 
angle, or nearly in the direction of the upward current of the latter, 
and consequently meets with no obstruction. It has been suggested 
that fsecal accumulations in the sigmoid flexure of the colon may have 
some influence in the production of varicocele. Brinton has also de- 
monstrated the existence of a valve in the right spermatic vein at its 
entrance into the vena cava, which prevents the regurgitation of blood, 
while no such provision exists at the emulgent vein on the left side. 

Diagnosis. — The feel of a varicocele has been very aptly compared 
to a bundle of earthworms. From a hernia it is distinguished by the 
fact that a scrotal hernia, with which alone it is liable to be confounded, 
descends slowly and gradually from above, while varicose veins are first 
observed in the most depending portions of the cord or scrotum. More- 
over, if the patient rests for a few moments in the recumbent posture, 
the veins will become emptied, and the enlargement will in some meas- 
ure disappear, as might happen also if it were a hernia ; but if now 
the finger be placed upon the external ring and the patient be directed 
to rise, the blood will soon return to the veins ; but if it is a hernia, it 
cannot descend until the finger is removed. 

A varicose condition of the spermatic veins, in most cases, causes but 
little inconvenience beyond a sensation of weight ; occasionally, however,. 
56 
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thev have caused atrophy of the testicle, and in a few instances I ha^'e 
seen varicoceles associated with neuralgia of these organs ; and in other 
cases they continue to enlarge from year to year until eventually they 
attain a great size. 

Treatment. — Ge lerally patients are content with wearing a well-ad- 
justed suspensory bag, made of cotton cloth or silk netting. Beyond 
this nothing can be done, unless it is determined to resort to a radical 
operation. 

The radical operations which have been devised for the cure of a va- 
ricocele are numerous. Celsus and ^tius recommended obliteration 
(^f the veins by caustic. Yelpeau passed a steel pin ])ehind the veins 
and then applied a ligature in the manner of the hare-lip suture; 
Davats used two pins, one of which penetrated the vein longitudinally; 
Bonnet transfixed the vein transversely with a flexible pin, and then the 
ends were bent toward each other, but no ligature was applied ; Fricke 
passed a ligature under the vein but did not tie it, leaving it to operate 
like Physick's fracture seton ; Delpech, of Montpellier, substituted a tent 
for Fricke's thread seton ; Reynaud passed a ligature under the vein 
and tied it over a pledget of lint ; Vidal and others have tied the veins 
by subcutaneous ligatures ; Breschet employed compression with pincers; 
Warren exposed the veins, bisected and tied them ; Brodie made subcu- 
taneous bisection, and then employed pressure ; and lately it has been 
proposed to effect a cure by the coagulation of the blood caused by a 
current of electricity — that is, by electrolysis. 

I have made this rapid survey of the leading methods in order that 
the reader may understand that no plan which ingenuity can devise has 
probably been left untried. But a careful study of the literature of 
this subject will show that nearly all, perhaps all of these, and of vari- 
ous other plans of obliterating varicose spermatic veins, have either 
proved inefficient, or they have from time to time proved fatal in conse- 
quence of the supervention of phlebitis ; and each in its turn has by one 
surgeon or another been condemned as useless or hazardous. And what 
reason can be assigned why one method should prove less dangerous 
chan another, so long as they all alike accomplish the obliteration of the 
veins by the same process, namely', by inducing in a greater or less de- 
gree inflammation ? For notwithstanding it is aflirmed that electrolysis 
will accomplish a permanent cure by coagulation of the blood alone, we 
venture to question whether further and more careful observation will 
sustain the statement. The fact seems to be, that while the obliteration 
of veins in any portion of the body, by the products of inflammation, is 
attended with some risk, in the case of the spermatic veins the risk is con- 
siderably greater. I have myself tied the spermatic veins quite often by 
Rejmaud's method, which is the most simple of all, and have as yet met 
with no fatal results ; yet having become fully convinced that it is, like 
all the other plans, attended with more risk than ought to be incurred for 
a malady which in itself never causes death, I have of late relinquished 
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it altogether. It is proper to say, also, what most or all writers have hith- 
erto too much concealed, namely, that every method enumerated is lia- 
ble to fail altogether, and in no instance, probably, have either of them 
ever accomplished a complete cure. Accordijig to my experience, in 
whatever manner the occlusion of the veins is effected, more or less of 
the varicosity always remains. 

What I have to propose, and what I have now for some years prac- 
tised, is the operation first suggested and ])ractised by Sir Astley Cooper, 
who also had become fully con\'inced of the danger attending the ordi- 
nary methods. It consists in converting the scrotum into a suspensory 
bag, by the removal of a large tegumentary flap. That portion of the 
scrotum which corresponds to the varicocele, with a portion of the scro- 
tum upon the opposite side, is lifted from the testis and cord, and from 
their investing tunics, and removed either with strong scissors or the 
knife. The bleeding arteries are then secured, and the wound is closed 
by sutures in the usual manner. The result is eventually a more com- 
plete subsidence of the varicosity than by any other plan, and the forma- 
tion of a permanent suspensory bag which prevents all farther incon- 
venience from the varicocele. 

I have never seen fit to cut away the spermatic veins at the same 
time ; but, if they were unusually large, I should not hesitate to do so, 
since they would not require the ligature ; and experience has shown that 
wounded veins, whose channels become closed spontaneously or by 
the aid of moderate pressure, are not very liable to a progressive or to a 
diffuse suppurative inflammation. 

Quite recently it has been proposed to make the tegumentary ablation 
after the application of clamps, constructed somewhat upon the princi- 
ple of Nott's linear ecraseur, depending solely upon the clamp to con- 
trol the bleeding ; but I would rather trust to the ligatures in all opera- 
tions upon the scrotum ; and, to confirm the justness of my apprehensions 
in this regard, it will be proper to state, that I have been consulted 
within a few days, in a case in which, clamps ha\dng been used, the 
ablation effected, and sutures applied, a secondary haemorrhage took 
place, forming an enormous thrombus under the integument, which 
made it necessary to remove all the sutures and apply ligatures 
to the bleeding vessels ; and as a final result, the entire scrotum 
sloughed away, leaving the testes wholly denuded. It will not do to 
say that this accident has not happened after an experience limited to a 
few operations. The method exposes to the danger of its occurrence, 
and in the minds of prudent surgeons this will be regarded as sufficient 
for its rejection. 
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Epithelioma of the Scrotum. S3rn., Carcinoma Upitheliosum, R. O.; Chimney- 
sweep's Cancer. 

In Great Britain and in some other portions of Europe chimney-sweep's 
cancer is quite common ; but in this country it is exceedingly rare. It 
appears to be caused in most cases by the continued action of soot, min- 
gled perhaps with the natural secretions of the tegumentary glands, 
which lodge in the rugse of the scrotum. The malady presents itself 
at first as an excoriation, as a tubercle, or as a papilliform growth resem- 
bling a wart, and in its progress it involves first the superficial structures 
and then those which lie more deep. Eventually extensive ulcerations, 
with fungus, bleeding, and sloughy granulations, enlargement of the in- 
guinal glands, and a general failure of the various functions of the body, 
indicate that the disease, which was at first probably purely local and 
sufficiently simple in its character, is resigned to malignancy. 

Treatment. — Like tegumentary epithelioma elsewhere, if removed 
by the knife in such a manner as to include all the tissues involved, and 
at an early stage of its progress, a cure may generally be anticipated. 

Elephantiasis Arahum of the Scrotum. Syn., Elephantiasis Scroti, R. C. 

Elephantiasis arabum, whether of the scrotum or of other portions 
of the body, is in the United States a rare affection. Only three cases of 
elephantiasis of the scrotum in which the tumor had attained much size 
have been reported by our surgeons, all of which occurred in negroes. 
In 1837 Dr. Picton, of New Orleans, removed successfully a tumor of 
this kind weighing fifty-three pounds. Dr. Bozeman, of this city, has 
removed one weighing forty pounds, the patient dying subsequently of 
peritonitis ; and Dr. Thebaud, also of this city, removed a third in 1866, 
which weighed before removal sixty-three and a half pounds, and after 
removal fifty-one and a half pounds. 

Treatment. — Extirpation is the only remedy. The arteries and 
veins connected with tumors of this kind are always greatly increased 
in size, and unless care is taken to tie the larger vessels as soon as they 
are divided, or the operation is made with rapidity, the life of the pa- 
tient may be endangered by the loss of blood. The bleeding will be 
lessened somewhat by elevating the scrotum a few minutes before the 
operation is commenced. The testes are usually found buried in the 
upper part of the tumor, and the operation is necessarily prolonged by 
the careful dissection required to avoid mutilation of these organs and 
of the penis. 

Of 113 cases operated upon at the Medical College Hospital, Cal- 
cutta, only 21 died. The causes of death were pvfiemia in 9 cases, diar- 
rhcea and exhaustion in 7, shock in 2, tetanus in 2, and gangrene in 1. 
The tumors varied in size from fifteen ounces to seventy-five pounds, 
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but most of them were small. In four cases operated iTpon by Clot- 
Bey in Egypt, the tumors weighed respectively one hundred and ten, 
seventy, eighty, and sixty-five pounds. All of these recovered. The 
conclusion drawn from the results of the above cases, and of others upon 
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Dr. Thebaud's case of Elcphantia.si.s of the Scrotum. 



record, is that the operation of removal is more dangerous during the 
early stage, while the tumor is growing and more or less iiiflamuiatory 
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action exists, than at a later day, when the growth has ceased, and the 
inflammation has entirely disappeared. 

The case reported by Dr. Tliebaud is very instructive. The patient, 
Isaac Newton, was twenty-two years old, and a native of Georgia. In 
1859 he had suffered a contusion of the scrotum, causing some swelling 
and pain, and from this time, for a period of about three years, during 
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il, Penis, with Sound introdiicerl ; BBIi, Lines of Incision for Central Flap ; 7), Central Flap turned back; 
E. Position of Left Testicle : F, Right Testicle ; d, the dotted line indicites the position of the Penis be- 
fore it was dissected from its bed. The sound is also shown passed up through the canal to the head of the 
Penis. 

which the tumor was rapidly increasing in size, the pain was occasionally 
excessive. Subsequently he suffered very little, but was unable to walk 
on account of the great size and weight of the tumor. At the time of 
the operation he was in excellent health, and he was able to urinate 
without difficulty, although the penis was buried completely in the hy- 
pertrophied tissues. The glans penis was eighteen inches from the sur- 
face of the integument, the urine escaping through a canal formed by 
the walls of the scrotum. The position of the right testis could be de- 
termined by the sensations experienced by the patient when firm pressure 
was made ; the left could not be recognized. The patient being placed 
under the influence of ether, a sound, extemporized from a stove-poker, 
was passed through the canal in the scrotum to the glans penis, and 
upon its extremity a bilateral crescentic incision was made twelve inches 
in length. Two vertical incisions were then made, one on each side, 
which united below with the extremities of the first. The flap, includ- 
ing the penis, was now dissected up, and a sound introduced into the 
bladder. The right testis was easily found and lifted by dissection 
from its bed. The left testis was not found until after the removal of 
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the tumor, when it was discovered to be much atrophied. All but a 
suiall portion of the scrotum was now removed, and the penis and testes 
being brought into position, the wound was closed. Nearly one hun- 
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Appearance after Operation. 

dred vessels, most of which were large and open-mouthed veins, were 
tied during the operation. His recovery was rapid and complete.' 

Spermatorrhoea, R. O. 

From the earliest period at which the organs of generation are fully 
developed, occasional seminal emissions appear to be inevitable, and it 
is not certain but that such emissions are necessary for the complete 
preservation of the virile functions. It is only, therefore, when thev 
occur too frequently that they can properly be regarded as evidence of 
functional derangement ; as, for example, when the onissions take place 
as often as once or twice in a M'eek, and are followed by a sense of ex- 
haustion, or by other indications of disturbance of the nervous systeju. 
Diurnal emissions are of more serious import than nocturnal. 

The most common cause of spermatorrhoea is self-pollution. It may 
he occasioned, also, by the presence of ascarides in the rectum, or by 
rectal irritations of any kind, by gonorrhoea, stricture, or excessive venerv. 
Sometimes it occurs in persons of studious and sedentary habits, with- 
out any special or assignable cause. 



' A Case of Elephantiasis Arabum, successfully operated upon by J. S. Thebaud, M.D., 
Surgeon to the Hospital of the Colored Home, St. Vincent's Hospital, etc. Ne'ja York 
Med. Jour., May, 1867. 
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Pathology. — There is but one point in the pathology of this afFection 
which has been distinctly made out, namely, a preter naturally sensitive 
and irritable condition of the posterior wall of the prostatic portion of 
the bladder, which sometimes can be recognized by external pressure, 
but more certainly by the introduction of a sound or catheter. It is 
easy to understand how a continued hypercBsthesia in the neighborhood 
of and involving the ejaculatory ducts, should tend to the production 
of erotic sensations and seminal emissions. 

Treatment. — If the emissions are only occasional, and do not affect 
the general health, no treatment is required ; and these constitute a ma- 
jority of those cases which are brought uiider the notice of the surgeon. 
If, on the other hand, both the general health and the mental functions 
are sensibly impaired, as is sometimes the case, a careful inquiry must 
hrst be made to ascertain the cause, and the proper measures must be 
adopted for its removal. In nearly all of these latter examples, there 
is evidence of a loss of tone in the entire nervous system, and it will be 
proper to recommend plain but nutritious diet, mineral tonics, cold bath- 
ing, with frictions, and out-door exercise. All stimulating liquors and 
t(;bacco are hurtful. 

The emissions take place usually at night, or toward morning, when 
the patient has become warm in bed, and is sleeping soundly. In 
such cases the patient must be enjoined not to eat a hearty meal within 
four or five hours of retiring ; he must empty his bladder before get- 
ting into bed ; the bed should be rather hard and the coverings light, 
so that his sleep shall be less profound ; he must lie upon his side, never 
upon his back, and, if possible, he should rise a little past midnight, or 
when he has been in bed about four hours, and, stepping upon the cold 
floor, empty liis bladder again. A strict adherence to these rules seldom 
fails to prevent nocturnal emissions ; and, if the habit can be interrupted 
by these or any other measures several weeks, the patient is in a fair 
way for recovery. 

The object in requiring the patient not to rest upon his back, and to 
empty the bladder often, is to prevent an accumulation of urine upon 
the trigone and neck of the bladder, where its presence is liable in chil- 
dren to cause involuntary discharges of urine, and, in those who are 
older, involuntary discharges of semen. 

A.S a direct means of overcoming the morbid irritability of the neck 
of the bladder, no plan is more often successful than the application of 
nitrate of silver, first suggested and practised by Lallemand ; but the 
instrument invented by Lallemand, and employed by most surgeons up 
to a very recent date, has proved very insecure, and ought to be wholly 
laid aside. In addition to the numerous accidents which have attended 
its use, and which have from time to time been recorded by surgeons, 
it has happened under my own observation, also, that a young physician 
who had borrowed my instrument, turned the stylet in the wrong direc- 
tion and broke it, leaving the cup containing the caustic and several 
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inches of the coil in the urethra, from which it was with great difficulty, 
and not without causing much laceration, subsequently removed by 
narrow urethral forceps. Since then I have ceased to use Lallemand'j 
instrument myself, and have never recommended its use to others, but 1 
have employed instead a method similar to that which I have seen more 
recently recommended by Mr. Erichsen. A silver catheter, furnished with 
a large number of small holes, instead of the usual long fenestra, at its 
vesical extremity, is introduced to the neck of the bladder ; when a 
piece of sponge, fastened to the end of the wire stylet, and saturated with 
a solution of the nitrate of silver, is carried forcibly to the vesical ex- 
tremity of the catheter, driving the caustic solution out upon the mucous 
membrane. In the first experiment, the strength of the solution ought 
not to exceed five grains to the ounce. If this fails, after the lapse of 
two or three weeks, ten or twenty grains to the ounce may be employed. 

Latterly I have derived benefit in a few cases from the daily intro- 
duction of a steel sound of moderate size ; such, for example, as a sound 
of the size of No. 8 or 10, English catheter scale. In children a tight 
foreskin — phimosis — is an occasional cause of erections and of seminal 
emissions, which should be relieved by a free incision. 

Beyond these measures, all of which it must be acknowledged are 
liable to fail, nothing but wedlock can hold out much promise of cure ; 
and this has proved successful in my observation almost without an ex- 
ception — not always immediately ; but the improvement is generally 
manifest within a few weeks or months, and a complete cure can in 
most cases be assured after a year or two at most. Nor, in general, 
need any fear be entertained that the virility of the patient will be 
found to have been impaired. Bejond a temporary incapacity, result- 
ing from a lack of confidence, no failure of the virile powers is gener- 
ally experienced. 

I have omitted to speak of ligature of the spermatic arteries, ligature 
of the vas deferens, and castration, all of which methods have occa- 
sionally been practised in extreme cases of onanism and in certain cases 
of erotic mania. When practised for the cure of onanism, these meas- 
ures have in most cases been successful ; but the relief has not generally 
been immediate. When, however, castration has been practised for the 
cure of erotomania and epilepsy, it has almost uniformly proved a fail- 
ure. Dr. Bell says that in all the Lunatic Hospital cases, so far as his 
information extends, it has been unsuccessful. At the Ohio Hospital 
it was tried extensively, but no valuable results followed. Mr. Holthouse, 
also, reports a case in which he practised castration for epilepsy, but 
the epileptic seizures continued as before the operation. 

Spasmodic Spermatorrhoea. Syn., Spermaspasmos. — This term has 
been applied to that condition of the generative organs in which the 
ejaculation occurs prematurely, that is, prior to or simultaneous with 
complete erection. It sometimes attends true spermatorrhoea, but quite 
often it is unassociated with involuntary and frequent seminal dis- 
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charges. Persons of full habit and in the prime of life are most liable 
to it. 

Treatment. — When spermaspasmos is independent of spermator- 
rhoea, it usually depends upon a condition of general or local plethora, 
and may be relieved by abstinence from stimulating food and drinks, 
by the occasional use of hydragogue cathartics, and by such other inter- 
nal remedies as belladonnaj, and the bromide of potassium. 

Impotence. Syn., Inopia Virilitatis, R. C. 

Total absence of sexual desire and of the power of erection may be 
caused by long-continued and absolute continence. This kind of leth- 
argy is sometimes induced in those who devote themselves to celibacy, 
and who subject both their minds and their bodies to the most rigorous 
discipline. Much more frequently, however, it is a result of early and ex- 
cessive venereal indulgence. It ensues upon atrophy of the testes, or upon 
a complete annihilation of their functions, in whatever manner induced ; 
but the power of erection often continues in these latter cases, long 
after the secretion of seminal fluid has ceased. Even after castration, 
if the castration has been effected after the development of the sexual 
organs, the sexual desire and erections may continue several years with- 
out any very sensible abatement, as I have observed in several instances. 
Impotence is sometimes caused by injuries of the head, and more 
often by injuries of the spine ; it is also one of the signs of failure of 
the nervous functions in advancing years. In some of these cases of 
impotence, spermatozoa are recognized in the occasional seminal dis- 
charges, or in the tubuli after death ; in others there is a complete 
absence of spermatozoa. Finally, impotence may be due to congenital 
malformation, or defect of the generative organs. 

Treatment. — "When depending upon long-continued continence, the 
re-establishment of the functions might properly be anticipated, if the 
sexual appetite were encouraged and stimulated. Those examples 
which depend upon early and excessive venereal indulgence I have 
seen cured by attention to the general health, and by well-applied 
moral and physical restraints. The impotence of old age and all the 
other forms of this malady may in general be considered incurable, 
although some temporary improvement is occasionally observed from 
the use of phosphorus, cantharides, the ergot of rye, and strychnia. 

Sterility. 

Of late the attention of the profession has been drawn to the fact, 
that many cases of sterility which have hitherto been charged to the 
female are properly attributable to the male. With all the organs of 
generation apparently complete, and while the functions seem to be 
active and normal, the spermatozoa are stjmetinies found to be wholly 
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absent, or they perish prematurely, after ejaculation, and therefore fail 
to impregnate. 

Treatment. — No plan of treatment beyond the improvement of the 
general health has yet been suggested. 



OHAPTEE XYIII. 

SURGERY OF THE FEMALE GENITO-URINARY ORGANS. 

IVf AT -FORMATIONS ANT> DISEASES OF THE OvARIES. 

Absence and Rudimentary Development of the Ovaries.— 

Complete absence of both ovaries is very rare, and is usually accom- 
panied by imperfect development of the remaining genital organs ; in 
Bome cases, the whole form and development of the body assumes a 
masculine character. When a single ovary is absent, the corresponding 
portion of the uterus is generally rudimentary. Both ovaries may be 
rudimentary. Fecundation may occur when both ovaries are imper- 
fectly developed ; but where there is a total absence of these organs 
fecundation is impossible, and menstruation does not occur ; the sexual 
appetites are, however, often perfect. 

Atrophy of the Ovaries. Syn., Atrophia Ovarii, r. o. — 
Atrophy of the ovaries is usually a result of senile changes, but it may 
take place in earlier life, and from causes that have not hitherto been 
explained. 

Hernia of the Ovary (see Hernia). 

Inflammation of the Ovary. Syn., Ovaritis. — Inflammation 
of the ovaries may be consecutive upon inflammation or irritation of 
adjacent organs, or it may occur as a primary affection. It may 
be in its origin follicular, parenchymatous, or peritoneal ; although 
it is probable that neither the Graafian vesicles, parenchyma, or the 
peritoneal covering are ever seriously involved in the inflammatory 
action, without an implication of the other structures. Its most fre- 
quent causes are : suddenly suppi-essed menstruation, excessive venereai 
indulgence, including masturbation, gonorrhoeal and other inflamma- 
tions of the vaginal and uterine cavities, exposure to cold and extei-nal 
injuries, puerperal peritonitis, and colitis. 

Ovaritis in its chronic form is indicated by a dull pain or a 
sensation of weight in the region of the affected ovary, tender- 
ness, and sometimes by an extension of the pain, with a sensation 
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of numbness, to the corresponding thigh. The pain attending 
chronic ovaritis is apt to be aggravated by coitus and by menstruation. 
In acute ovaritis there is often present, in addition to a more acute 
local pain and tenderness, active febrile excitement, with rigors, the 
rigors occurring sometimes with great frequency, irregularity, and 
intensity. 

Treatment. — Both acute and chronic ovaritis ought always to be 
regarded as grave lesions, inasmuch as they are liable to terminate in 
the formation of abscesses, in hypertrophy, or solid fibrous growths, 
in cystic and malignant tumors ; and, even when the inflammation ter- 
minates in the most favorable manner, the organ is frequently so 
maimed as to present insurmountable obstacles to ovulation, and amenor- 
rhoea with sterility may be the result. 

The treatment consists in the removal of all sources of excitement to 
the genitalia, in the suppression of gonorrhoeal and leucorrhceal dis- 
charges, in absolute rest in the recumbent posture, conjoined with low 
diet, warm fomentations to the abdomen, and other general and local 
antiphlogistic or hygienic measures. 

Abscess of the Ovary. — Acute abscesses are more likely to prove 
fatal than those which are the result of a chronic inflammation. Chronic 
abscesses generally open into the rectum or vagina, sometimes into the 
bladder or uterus, and still more rarely they make their way to the sur- 
face through the integument ; but it is only when they open into the 
peritoneal cavity, which is fortunately very seldom, that the safety of the 
patient is seriously compromised. In most cases which I have seen, 
the abscess has made its way into the rectum or vagina, and a speedy 
recovery has ensued. 

Apoplexy of the Ovary. Syn., Haemorrhage of the Ovary ; 
Ovarian Haematocele. — At every catamenial period a slight effusion of 
blood results from the rupture of a Graafian vesicle, but occasionally the 
effusion has been found in the autopsy to have been excessive ; and 
when the blood has escaped into the cavity of the peritoneum, the haim- 
orrhage has been known to prove fatal. The occurrence is said to have 
been attended sometimes by a sharp pain in the region of the ovary, fol- 
lowed by tenderness, or, in case the bleeding is profuse, by symptoms 
of ansemia ; but I am not aware that the diagnosis has ever been com- 
pletely made out during life. (See Pelvic Hjematocele.) 

Ovarijin Tumors. 

Cystic Tumors. Syn., Ovarian Dropsy ; Dropsy of the Graafian 
Vesicles. — These cysts constitute the most frequent form of ovarian tu- 
mors. They appear to be the result of a hypereemia or chronic inflamma 
tion of the ovaries, in consequence of which the fluid contained within 
the Graafian vesicles is augmented in quantity and eventually changed in 
quahty. One vesicle alone may be implicated or several. In most 
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examples of miiltilociilar ovarian cysts, however, the walls evidently pos- 
sess the power of proliferation, and the multiplication of cavities and 
loculi is the result of an active genesis in the tumor itself. 

The hypersemia which laid the foundation of these tumors continues 
to accompany its growth and development ; in consequence of which, 
while it is expanding under the pressure of the contained liuid, its walls 
usually increase in thickness, and its vessels attain an enormous size. 

The cysts may be found eventually to contain a thin straw-colored 
fluid resembling serum, or it may be discolored in consequence of the 
rupture of some of the vessels and the escape of blood. In these latter 
cases the fluid has usually the color of coffee. They may contain a 
fatty, oleaginous or gelatinous fluid ; in other cases papilliforra growths 
project from the interior walls, and give to the tumor a structure which 
has received the name of cysto-sarcoma, or, becoming infiltrated with a 
colloid or medullary deposit, they are termed cysto-Garcinomata. 

In rare cases one or more of the cavities contain hair of various colors, 
rolled or entangled upon itself, with their roots embedded in the walls ; 
also teeth, in greater or less number, usually imperfectly developed, and 
some of which occupy proper dental cysts, while others lie loose in the 
cavity. Cysts of this character, called dermoid^ contain also an orange 
or bronze colored oil or masses of fat, which have resulted from the 
degeneration of the pavement epithelium cells thrown off from the lining 
membranes of the cysts. The walls of encysted tumors have been 
occasionally found to be cartilaginous, and in other cases calcified. 

Considerably more than half of all the examples of ovarian tumors 
possess a wholly non-malignant character, and are either simple uniloc- 
ular or multilocular cysts, with the character of the original secretions 
only greatly increased and in some degree modified. True cancer of 
the ovaries is very rare. 

Symptoms and Diagnosis. — It is not always possible to determine 
precisely the character of the ovarian tumor ; nor, indeed, as experience 
has suflSciently demonstrated, to determine that the growth in question 
has not originated from some other organ than the ovary ; but, on the 
whole, the number of errors committed in tlie diagnosis, by experienced 
and careful sui-geons, has perhaps not been greater than have occurred 
in the diagnosis of hernia?, and of many other accidents or diseases for 
which grave surgical operations are made. It is well, however, not to 
underrate the difiiculties in this regard. 

For clinical purposes it is most important, first, that we recognize the 
tumor as ovarian ; second, that we distinguish between the malignant 
and innocent growths ; third, that we ascertain whether it is fluid or 
solid; inasmuch as it is almost exclusively fluid, innocent, ovarian 
tumors which can be regarded as proper subjects for surgical treatment. 
If a laro-e portion of the tumor is fluid, although the remainder may be 
solid the operation is not contraindicated. The conditions which are 
most apt to be mistaken for ovarian cystic tumors are ascites, colloid 
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tumors involving the ovaries or adjacent structures, and fibro cystic 
tumors of the uterus ; but experience has shown that it is possible to 
confound ovarian cysts with pregnancy, dropsy of the broad ligaments, 
encysted tumors of the "Wolffian vesicles, cystic degeneration of the kid- 
neys, ovarian or uterine fibroids, cancer, phantom tumors, an enlarged 
spleen, or even a distended bladder. 

In most cases, for some time prior to the discovery of the tumor, the 
patient has suffered from a sensation of weight, fulness, or pain in the 
region of the affected ovary, and in the corresponding thigh or perineum, 
attended with vesical and vaginal irritation, and with some irregularity 
in menstruation. The menstruation sometimes, although very rarely, 
is arrested altogether from a very early period — a circumstance which 
may always suggest a suspicion that the character of the tumor is ma- 
lignant, or at least composite. The breasts not unf requently sensibly en- 
large ; chlorosis and hysteria are often present. As the tumor increases 
in size it usually becomes more central in position, but, unless adherent, 
it may be easily displaced. I have seen double ovarian tumors which 
could be crossed and made to change places upon opposite sides of the 
abdomen. 

Yaginal examination generally reveals some uterine displacements 
or deviations, with elevation or depression of the entire body of the 
uterus ; sometimes the uterus is lifted and elongated ; at other times 
compressed and partially atrophied. Encysted ovarian tumors, the con- 
tents of which are fluid, may be felt to fluctuate through the vaginal 
walls. 

Unilocular encysted tumors rarely attain a size larger than a man's 
head ; and they present a smooth, uniform, globular outline, with con- 
siderable fluctuation. 

Multilocular cysts often fill the entire abdominal cavity, encroaching 
upon the cavity of the thorax ; their fluctuation is more diffused but less 
distinct, and some irregularity of the surface may often be recognized. 
If composite, the different cavities contain materials differing in den- 
sity, and the surface is more or less unequal. 

Most malignant growths present an unequal surface ; fluctuation is 
often absent or indistinct ; they grow with great rapidity, and are 
accompanied with marasmus, anaemia, and other signs of the cancerous 
cachexy. They are often accompanied with lancinating and burning 
pains through the tumor ; the amount of fluid accumulating within the 
peritoneal sac (ascites) is at an early day excessive, and out of propor- 
tion to the size of the tumor ; there is also present in most cases indu- 
I'ation of the omental and other visceral glands, and of the recto-vesi- 
cal septum, due to the presence of cancerous infiltrations.' 



' Diagnosis of Malignant Disease of the Ovaries, by T. Gaillard Thomas. Med. Record, 
June 1, 1871. 
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The folloAving is a brief summary of the differential signs by which 
we may hope to distinguish between ovarian cysts and fibro-cysts of the 
uterus, which are given by Dr. Charles C. Lee, of this city, in a paper 
communicated to the New York Medical Journal^ for November 
1871 :— 



OVARIAN CYSTS. 

1. May occur at any period, even before 
puberty. 

3. Development rapid — usually under 
two years. 

3. Aspect of face unaltered, if the gen- 

eral health is fair. 

4. Fluctuation equable over the whole 

surface of the tumor. 



5. Vaginal examination shows but little 
displacement of uterus — the tumor 
smooth and distinct from the uterus. 



6. Mobility of the uterus independent of 

the tumor from beginning — pelvic 
adhesions rare. 

7. Tapping causes complete collapse of 

unilocular cysts — -in polycystic tu- 
mors, it reveals the endocysts. 

8. Fluid clear, straw-colored, serous ; 

or viscid, clear, mucoid, albumi- 
nous. 

9. When exposed by gastrotomy, the sac 

is pearly-blue, or white and glisten- 
ing ; rarely vascular. 



FIBRO-CTSTS OF THE TITERUS. 

1. Scarcely ever occurs under thirty — 

generally between the fortieth and 
fiftieth years of life. 

2. Development slow ; generally over 

two years. 

3. " Facies uterina " generally marked • 

expression anxious and dejected. 

4. Fluctuation confined to certain re 

gions — generally to the upper por- 
tion, while the lower is hard and 
dull. 

5. Vaginal examination shows the uterus 

high up or displaced. Tumor either 
not detected, or continuous with 
the uterus. 

6. Independent mobility of the womb 

confined to last stage of the disease. 
Pelvic adhesions common. 

7. Tapping causes only partial collapse, 

leaving base of the tumor firm and 
indurated. 

8. Fluid either brownish, bloody, sero- 

purulent, muddy ; or thin, yellow- 
ish, containing shreds of lymph or 
cholesterin. 

9. Exposed sac dark, vascular, thick, and 

frequently fasciculated with fibrous 
bands. 



In the diagnosis of these tumors, and especially in the attempts to 
distinguish them from ascites, percussion and auscultation give im- 
portant aid. Valuable information may also be obtained by the use 
of the exploring needle. 



Treatment of Ovarian Oysts. 

Puncture through the Abdominal Walls, or Tapping, is a pallia- 

tive measure, and intended, like tapping for ascites, to give only tem- 
porary relief, although it has occasionally been followed by a radical 
cure. It is limited, moreover, as a palliative measure, almost exclu- 
eively to unilocular cysts, or at least to those which are neither compo- 
t-ite, solid, nor malignant. A multilocular tumor may be sensibly 
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diminished in size by the evacuation of a single cavity ; but, if the diag- 
nosis was well made out, it would hardly be thought worth while to 
attempt relief by this method, unless the patient was suffering very 
gi-eatly, and no other surgical alternative could be presented. 

In performing the operation of tapping upon an ovarian cyst, we 
select usually the median line, and a point as near the pubes as pos- 
sible, without exposing ourselves to the risk of wounding the bladder ; 
as, for example, at the upper end of the lower third of the space com- 
prised between the umbilicus and the pubes. The trocar should be 
large, as the fluid is often too thick to escape readily through one of 
average size. In other respects, the steps of the operation and the pre- 
cautions to be adopted are the same as in the operation for ascites. 

If we propose to operate upon a cyst which is limited to only one 
side of the abdomen — and the occasions for the operation, under these 
circumstances, must be exceedingly rare — the trocar must be introduced 
at the most salient point of the projecting mass. 

Punetiire through the Vaginal Cul-de-Sae. — Puncture of the 
cyst through the vaginal walls has proved more successful as a 
radical means of treatment than the anterior abdominal tapping, 
for the reason that the opening being more depending, permits the 
fluid to drain off more completely ; but the conditions requisite for the 
performance of this operation are not often present. In many multi- 
locular tumors, solidified masses occupy the lower portions ; and even if 
this circumstance did not offer an insuperable obstacle to the operation, a 
radical cure could not reasonably be anticipated in tumors of this class. 
It is only, therefore, in examples of simple, unilocular cysts, which can 
be felt to distinctly fluctuate through the vaginal walls, and which 
sensibly encroach upon the vaginal canal, that the operation is justi- 
fiable. 

The opening is to be made with a long and large trocar and canula, 
the length of which ought to be at least ten inches ; and the canula 
must be permitted to remain several days or weeks, until the sac has 
had an opportunity to contract. In case the fluid is found too tliick to 
escape through the canula, the opening may be enlarged by a long, 
straight, probe-pointed knife, introduced through the canula ; and, when 
the extremity has passed an inch or more beyond the extremity of the 
canula, by withdrawing both the knife and canula, and pressing later- 
ally, the requisite incision may be made. It would be possible to 
contrive a canula composed of two half cylinders, united longitudi- 
nally, which could be expanded by a hollow piston, after the trocar is 
withdrawn. 

Free incisions of the abdominal wall and sac, recommended as a 
substitute for the trocar and canula, by Ledran, Velpeau, and others, 
have presented no results which would encourage their repetition. 

Excision of a portion of the Sac, for the avowed purpose of 
emptying its contents into the peritoneal cavity, and then closing the 
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external wound, trusting to absorption for the removal of the fluid, 
has, so far as I am informed, no other advocate than Baker Brown. 
Subcutaneous Puncture, Electricity, and Acupuncture are 

resources to which I cannot attach much importance, and the merits of 
which it is hardly worth wliile to discuss. 

Iiyection of the Sac with ' Stimulating Fluids.— This method, 
advocated by Boinet, Jobert, Trousseau, Brainard, and many other sm-- 
geons a few years since, has fallen of late into disrepute, on account 
of the great number of serious accidents which have been known to 
result. 

The operation consists in performing paracentesis in the usual man- 
ner, emptying the sac as completely as possible, and then introduc- 
ing dilute tincture of iodine, or a weak solution of the iodide of potassium ; 
repeating these injections from time to time until a cure is effected. 
Experience has shown, however, that while a certain number of cures 
have in this manner been effected, the fluid injected has sometimes 
escaped into the peritoneal cavity ; and even when this has not hap- 
pened, iodism, inflammation, and suppuration of the sac have ensued, 
or acute peritonitis has been set up, which has terminated fatally. 

In no case can the operation be considered as justifiable, except in 
simple unilocular tumors with serous contents, and when the sac is not 
adherent to the abdominal walls. When the sac is thus adherent, the 
danger of extravasation into the peritoneal cavity is diminished, but 
contraction and obliteration of the cystic cavity is rendered impossible. 

Extirpation of the Ovarian Cyst, or Ovariotomy. — Several 
countries contend for the honor of having first suggested extirpa- 
tion as a remedy in ovarian tumors ; but witliout stopping to in- 
vestigate the merits of these claims, I shall deem it sufticient to sav. 
that the first operation of this kind was made by Dr. Ephraim McDow- 
ell, of Kentucky, in December, 1809. The tumor, when removed, Avas 
found to be partly solid and partly fluid, and weighed twentj^-two 
pounds and a half. The patient, Mrs. Crawford, of Kentucky, then 
forty-seven years of age, made a coinplete and rapid recovery, and on 
the twenty-fifth day returned to her home, sixty miles distant. She sul)se- 
quently enjoyed excellent health, and lived to be seventy-nine years 
old. Before his death, Dr. McDowell made the operation of ovariot- 
omy thirteen times. 

Operation, — The patient being placed upon an operating table and 
under the influence of an anaesthetic, an incision is made in the median 
line, commencing a little below the umbilicus and extending downwards 
four inches or more toward the pubes. When the peritoneum is 
reached the operator should make a little delay, to see that all vessels 
requiring the ligature have ceased to bleed. It is proper to remind 
him, also, that the peritoneum has sometimes been mistaken for an ad- 
herent sac, and that in consequence of this mistake it has been dissected 
from the walls of the abdomen by the hand of the surgeon. Tlie 
57 
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peritoneiim is now opened carefully to nearly the whole extent of the 
external incision, and the sac is at once brought into view. If the case 
is complicated with ascites, so much of the fluid as rises promptly and 
spontaneously to the opening may be permitted to escape, while with 
the index finger the surgeon makes a partial exploration to determine 
the presence and amount of adhesions. Substituting for the finger a 
long, silver probe, he may cautiously extend the exploration, if he thinks 
it necessary, or he may introduce the entire hand when doubts still re- 
main as to the existence of adhesions. The adhesions, if discovered, 
should be removed by the hand alone, if possible, and before the cyst is 
opened. 

A large curve-pointed needle, armed with a strong ligature, is passed 
through the cyst about two inches from the lower angle of the wound, 
including one or two inches of the cystic parietes, and the ligature com- 
mitted to an assistant with instructions to draw upon it only with suffi- 
cient force to retain the sac in contact with the abdominal i)arietes. 
While another assistant very gently supports the sides of the abdomen 
with his hands, the surgeon plunges his bistoury into the tumor and 
makes an opening at first only half an inch or one inch in length. If 
the contents are thin they will be expelled in a jet from a small orifice, 
and are in no danger of falling into the peritoneal cavity. If, however, 
the fluid is more consistent or gelatinous, or if the contents prove to be 
still more firm as in colloid growths, the sac must be freely enlarged. In 
either case the sac, including the orifice, must be slowly and carefully 
drawn out as the fluid escapes until the whole, or as much as possible, is 
without the cavity of the abdomen. The vulsellum will sometimes be re- 
quired in holding and withdrawing the cyst ; and a lai'ge gum-elastic 
tube will be of service in conducting the fluid into the pail. The 
pedicle is now seized below the sac, and being transfixed with a large 
needle, armed with a strong whip-cord ligature introduced double, the 
ligature is cut, and the two portions, which are of equal length, are tied 
separately upon the opposite sides of the pedicle. One end of each 
ligature is then cut half an inch or less from the pedicle, and the re- 
maining portions brought out of the wound. The pedicle is best divided 
by a strong sharp pair of scissors, curved upon their flat sides ; but the 
divisioii must not be made nearer than within half an inch of the liga- 
ture or there will be danger of its becoming loosened. 

When it is observed that all haemorrhage has ceased, the wound is 
carefully closed by sutures placed at intervals of about one inch, 
each sutu]-e being made to transfix the entire thickness of the parietes, 
except the peritoneal surface ; and the ligature attached to the pedicle 
is brought out at the lower angle of the wound. Between the sutures 
narrow strips of adhesive plaster may be placed, and the whole length 
of the wound then covered with a sheet of lint, smeared with simple 
ce4-ate. The entire front and sides of the abdomen should then be 
covered with loose cotton batting, and enclosed with a broad flannel 
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band, secured in place with sufficient firmness to give moderate and 
equable support to the \'iscera. 

These are the simple rules which will govern us, in most cases, in 
the performance of this operation ; but a few additional snggestions 
will be required for such as are inexperienced, and to provide for cer- 
tain contingencies. 

If the patient is in perfect health, no preparation will be required 
beyond emptying the bladder and the rectum, perhaps, immediately before 
the operation, and the exhibition of an anaesthetic. If it is thought neces- 
sary to unload the bowels, the cathartic should be given at least thirty- 
six hours before operating. The temperature of the room should be 
sufficiently elevated to obviate any sudden cooling of the surface of 
the body, and of the viscera, when exposed ; but it is doubtful whether 
it is necessary to demand a temperature "of 70° or 75° Fahrenheit, 
well moistened wutli steam," which is exceedingly uncomfortable to the 
operator, and must, I think, prove somewhat depressing to the patient. 
In the first instance, the incision need be no longer than I have 
directed ; but if the adhesions are found to be very extensive, and can- 
not otherwise be reached and broken up, or if the tumor proves to be 
multilocular, or in part solid, and is very large, the incision must be 
extended upwards, in the direction of the ensiform cartilage. 

Vessels which bleed persistently, after the separation of adhesions, 
must be tied with delicate silk ligatures, the ends of which are to be 
subsequently brought out of the wound, or they may be touched with 
tiny pieces of ice, held securely in an instrument constructed like a 
litholabe. A small mop, saturated with hot water, will sometimes 
quickly arrest the bleeding of these small vessels. 

Wlien the sac is adherent in front, the operator is in danger of con- 
founding the two peritoneal layers and the sac with each other ; and he 
is liable, therefore, on the one hand, to dissect the parietal peritoneum 
from the abdominal walls, and, on the other, to dissect the visceral per- 
itoneum from the sac, under an impression that he is separating the 
two peritoneal surfaces from each other. 

The large trocar and canula devised by Spencer Wells, furnished with 
a vulsellum for holding the sac, and to which a large tube may be 
attached to conduct off the fluid, is a very ingenious instrument, but it 
is certainly not always required, and I have seen it sometimes rather 
embarrass than aid the surgeon in evacuating the cyst. 

In reference to the ligation, section, and final disposal of the pedicle, 
surgeons have entertained very different opinions. Mr. Spencer Wells 
has invented a clamp, the construction of which is familiar to most 
surgeons, which is fastened upon the pedicle and retained outside of 
the abdominal walls. The objections to this instrument are, that it 
rests heavily upon the inflamed and sensitive belly, and that, m case 
the pedicle is not very long, it is necessarily put upon the stretch-a 
condition calculated -reatly to inci-ea.e the inflammatory action. In 
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the case of long pedicles, however, it possesses certain advantages, such 
as facility of application and security, which have justly entitled it to 
favor. 

It has been suggested to employ fine wire or the common silk liga- 
tures, and, cutting them closely, to leave them buried, trusting that they 
will either become encysted, or make their way quietly out of the body 
through a small sinus. When this method is adopted, the pedicle is 
cut very close to the ligatures. The success of this procedure has 
been such as to encourage its repetition, although I cannot think it is 
sufficient to enable us to decide f nlly upon its value. An expedient 
first practised by Ilandyside, in 1846, is to convey the ligatures through 
the vagina, by the aid of a large needle ; and others have occasionally 
imitated his example. The ecraseur cannot be regarded as having 
fully sustained the claims of its advocates, and especially because it 
does not with sufficient certainty guard against "haemorrhage ; yet it is 
recommended, and has been of late employed by our most experienced 
and, perhaps, most successful American operator, Dr. Atlee, of Phila- 
delphia. To the stump Dr. Atlee subsequently applies either the per- 
sulphate or perchloride of iron as a styptic. On the whole, however, I 
believe there is no method yet devised which will answer all the exi- 
gencies, in so large a proportion of cases, as the whipcord ligature, 
applied as I have already directed. 

The after-treatment must be conducted upon those general princi- 
ples which govern the treatment of other belly wounds. 



Cystic Tumors of the Broad Ligaments. Syu., Dropsy of the Wolffian Vesicle. 



This tumor is generally of 
small dimensions, varying in 
size from a pea to an orange ; 
occasionally, however, it at- 
tains a much greater size, and 
might be mistaken for an 
ovarian cyst. It is usually a 
disease of early life, and is 
sometimes congenital. There 
are no positive signs by which 
a cyst of the broad ligament 
can be distinguished from a 
cyst of the ovary ; but in case 
the operation of ovariotomy 
were undertaken, and the tumor should be of the character now de- 
scribed, no doubt the surgeon ought to proceed with its removal, casting 
the ligature about the broad ligament and Fallopian tube. 




Cystio 1 umor of Broad Ligament, with unusual develop- 
ment of Vessels. 30 diam. Wedl. 
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Uterine Tumors. 



Fig. 444. 



Fibrous Tumors of the Uterus may be developed in the paren- 
chyma of the organ, or from the submucous or subperitoneal surfaces. 
They arise more frequently from the body or fundus of the uterus than 
from its neck. They may remain attached to the uterus by broad bases, 
or by narrow and somewhat flexible pedicles. Fibrous tumors, of sub 
iimcous origin, which occupy the cavity of the uterus and have nar- 
row pedicles, are termed fibrous polypi. These tumors often grow 
very slowly ; and, when their growth is mainly at the expense of the 
exterior wall of the uterus, they may cause for a long time but slight 
local or general disturbance. When, however, they encroach upon the 
cavity of the uterus, they soon give rise to various functional distur- 
bances, with frequent hjemorrhages and pain. 

Treatment. — Although fibrous tumors of the uterus have sometimes 
disappeared spontaneously, and especially after parturition, as if by 
absorption, or by strangulation, yet we have no satisfactory evidence 
that such a result has ever been accomplished or 
aided by therapeutic means. 

In case, howe\ er, the fibrous growth is intra- 
uterine, and has assumed a polypoid form, being 
attached to the uterus by a tolerably narrow 
pedicle, its removal may be accomplished by 
either the ligature, the ecraseur, torsion, or exci- 
sion. Of these several methods excision is to 
be preferred whenever the attachment of the 
pedicle is at or near the neck of the uterus. If 
the tumor is small, it may be excised from this 
situation without displacing the uterus ; but 
when it has considerable volume, so as to occupy 
entirely or in a great measure the vaginal space, 
manipulation is rendered difficult or impossible 
until the tumor with its uterine attachment is 
brought without the vulva. For this purpose 
the patient must be placed well under the influ- 
ence of an ansesthetic, when the polypus may be 
seized bv the hand or a vulsellum, and with slow 
and gradual traction the uterus will descend 
until, in most cases, the os is completely in view. 
The excision can now be effected by strong 
scissors or the knife. The haemorrhage which 
results is seldom excessive, and the uterus retires 
quickly to its normal position. ■ - f 

Fibious polypi having rather narrow pedicles, and springing from 
the body or fundus of the uterus, can be removed very safely by 
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twisting the pedicle upon itself imtil the separation is completed ; but 
polypi thus attached having pretty broad pedicles can only be removed 
by the ecraseiir or by the ligature. For the application of the ligature 
I have employed successfully Niessen's double canula, modified by 
Gooch. This instrument is composed of two canulas, each eight or ten 
inches in length, by the aid of which the cord is passed around the 
pedicle close to its point of attachment. As soon as this is effected, 
two sets of rings, made fast to the two exti-emities of a long rod, are 
projected upon the two canulas, and the ligation is thus completed. 

A better instrument, however, is that invented by Drs. Campbell and 
Van Buren, in which the two canulas are approximated by a sliield act- 
ing in the same manner as the rings of Gooch's apparatus. Wlien the 
canulas are thus embraced the shield is thrust forwards, and the canulas 
withdrawn. By the action of a screw the ligature can now be tight- 
ened indefinitely. A long wire bent at the extremity accompanies the 
instrument, to facilitate tlie introduction of the cord into the canulas. 

Sessile Fibrous Tumors, or fibrous growths having broad attach- 
ments — to wliich alone some recent writers have restricted tlie term 
fibrous " tumors " as distinguished from fibrous " polypi " — as has 
been already observed, in a few cases disappear spontaneously ; or, 
having attained a certain size, their growth is permanently arrested. 
In other cases they undergo a S})ontaneous strangulation and enuclea- 
tion ; or they may eventually become polypoid, and thus place them- 
selves in a more favorable ccmdition for re- 
moval ; occasionally, however, in the opinion of 
some surgeons it is justifiable to attempt their 
extirpation while they yet remain embedded in 
the uterine walls ; as for example when tlie tumor 
is not large and is already partially extruded 
from the uterus ; or, when it is large and not 
extruded, but the patient's life is threatened by 
haemorrhage. 

There are two methods which have been prac- 
tised, termed respectively "primary" and " secon- 
dary enucleation." The method by primary 
enucleation consists in making: a long: incision 
over the centre of the tumor, through the mucous 
membrane, and fairly into the substance of the 
morbid growth, and enucleating it with the 
fingers or by the aid of blunt and curved instru- 
ments ; in this manner completing at once its 
separation from the structure of the uterus and 
its mucous covering. In the method termed 
secondary enucleation the operation is commenced in the same 
manner, but the enucleation being partially effected, the tumor is 
left m situ, with the expectation that, its vascular supply beiug 
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in a great measure cut off, it will perish, and be thrown off by a process 
of ^ sloughing or spontaneous separation. To encourage and expedite 
this process it is sometimes advised to cut into the tumor freely in 
various directions, after the mucous membrane has been peeled up, or to 
cauterize it ; and subsequently ergot is given, to induce uterine con- 
traction and the expulsion of the mass. Both methods seem to have 
been about equally successful ; but the rate of mortality— probably more 
than fifty per cent.— is too great to entitle either operation to be con- 
sidered as yet an established and appropriate surgical expedient; and 
more especially is the practice rendered questionable, since it is ob- 
served not unfrequeiitly that the mere pressure of the tampon, employed 
from time to time to arrest the bleeding, often induces such uterine 
contraction as to expel the fibrous growth, and to cause it to assume 
a polypoid form, after which its removal becomes a comparatively safe 
and easy operation. 

Fibroid Recurrent tumors of the uterus are not often observed. It 
is said that they are more easily enucleated than the simple fibrous ; 
but if the renKjval of a fibrous uterine tumor by this process is still a 
matter of questionable propriety, the removal of a tumor, known to be 
recurrent, by enucleation cannot be justified. 

Mucous Polypi of the uterus usually grow from the cervix, but they 
may originate from any point of the interior wall. They seldom exceed 
the size of a pigeon's egg, and are often much smaller. The surface is 
smooth, vascular, and they feel soft to the touch. Owing to their ex- 
ceeding vascularity and delicacy of structure they give rise to frequent 
and copious htemorrhages, but they do not occasion those violent spas- 
modic pains which so generally attend the presence of intra-uteriiie 
fibrous polypi or tumors. 

Treatment. — Evulsion or excision constitutes the most prompt and 
effective means of relief. 

Cystic Tumors. — The ovula Nabothii, those mucous follicles and 
glands which encircle the os uteri, occasionally become obstructed, and 
give rise to small vesicular translucent elevations having a globular or 
ovoid shape, and which rarely become larger than a pea or a bean. 
They have their analogues in those similar vesicular elevations occasion- 
ally seen upon the buccal membi-ane and at the orifice of the mouth. 

In some examples of mucous polypi these follicles expand as the 
mucous membrane becomes hypertrophied, and form considerable cavi- 
ties in the interior of the polypoid growth. 

Treatment, — The treatment is the same as for polypi, namely, evul- 
si(m or excision. 

Epithelioma of the Uterus. Syn., Cauliflower Excrescence ; Can- 
croid.— There is no reason to believe that this malady differs essentially 
from epithelioma of the lip, or fi'om the same malady as occurring in 
Other parts of the body, except so far as certain trivial j^eculiarities may 
arise from differences in the anatomical structure of the parts involved. 
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Like epithelioma of the lip, it is often papilliform in its origin, but 
owing to the greater vascularity and density of the tissues, it is more 
disposed to excessive proliferation and development into what has been 
denominated a cauliflower growth or fungus. It is especially prone to 
attack the os uteri and cervix ; it is at first, and for a long time, a purely 
local affection, but, if not destroyed, invariably assumes the character of 
true cancer eventually. Virchow and others believe that, notwithstand- 
ing the great similarity existing between this disease and epithelioma of 
the lip, the points of difference are sufficiently numerous to entitle 
it to be classed as a distinct malady, and as peculiar to the female sex- 
ual organs. I have already expressed a contrary opinion ; but in a clin- 
ical point of view the decision of this question is unimportant, since the 
prognosis aud treatment, it is universally admitted, are the same. 

Treatmeat, — So long as the disease has not invaded the body of the 
uterus or the vagiua a cure by excision is possible ; aud the earlier the 
operation is practised the better will be the chance of recovery. In de- 
termining the propriety of an operation the operator will be governed, 
not at all by the size of the growth, or of the cancroid ulceration, but 
solely by the extent of the infiltration and induration at the base. If 
there exists an interval of sound structure between the cervical indura- 
tion aud the body of the uterus on the one hand, and the vagina on the 
other, the operation may be advised ; but if not, there is, in my judg- 
ment, no experience to justify surgical interference. 

Operation. — The patient being anaesthetized and placed in position 
upon Bozeman's table, the neck of the womb is seized with the vulsellum, 
drawn outside the vulva, and removed with a strong pair of scissors or 
the knife. The haemorrhage, which is often considerable, may be con- 
trolled by pledgets of lint covered with the dry perchloride of iron laid 
upon the bleeding surfaces, or by ice-water applications. 

Cancer of the Uterus. — True scirrhus is rarely met with in the uterus 
except as a secondary affection, and in such cases its primary invasion 
is usually upon the rectum or vagina. 

Encephaloid cancer is more common. It is characterized especially 
by a more rapid development, and a remarkable tendency to decom- 
position. 

Neither of these forms of cancer, as they occur in the uterus, demands 
in this place any special consideration, inasmuch as they do not differ 
essentially from the same varietiesof malignant structures when developed 
in other portions of the body. 

Treatment. — Cancer of the uterus always terminates fatally, but its 
duration is variable. In some cases of hard cancer the patients survive 
a munber of years ; it is seldom, however, that life is prolonged beyond 
two or three years. Encephaloid cancer is usually much more rapid in 
its progress. 

The acrid and offensive discharges which accompany all forms of 
uterine cancer and epithelioma demand incessant attention. One grain 
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of carbolic acid to four ounces of tepid water, or weak solutions of 
chlorinate of soda, chloride of lime, or chloride of zinc, will in a great 
measure correct the fetor. In addition to this, frequent injections of 
tepid water, and mucilaginous or mild astringent lotions, will be found 
useful. 



Extirpation of the Utenis. 

There are numerous cases upon record of the accidental ablation of 
the womb. It has been torn away under the supposition that it was 
the placenta, by ignorant accoucheurs, one example of which lias come 
under my own notice ; a chronic inversion or prolapse of tlie uterus has 
been mistaken for a polypus and removed by the knife or ligature ; 
uterine fibroids and malignant growths involving the uterus have been 
diagnosticated as ovarian tumors, and the error has not been discovered 
until the uterus with its appendages have been found buried in the mass 
of morbid structures removed ; attempts to amputate the cervix have 
resulted in the unintentional extirpation of the entire organ. Without 
the means of determining with statistical accuracy the results of these 
operations, I am nevertheless sufficiently informed to say that with 
rare exceptions these patients have perished, and in most cases very 
speedily. Surgeons have, however, from time to time, thought it proper 
to recommend and to practise extirpation of the uterus, either through 
the abdominal walls or through the vaginal canal, but with no better suc- 
cess than has attended its accidental ablation. I cannot, therefore, con- 
sent to place the operation among legitimate surgical expedients, and 
for this reason it will be unnecessary to describe any of the several 
methods of procedure which have been adopted. 



Hysterotomy. Syn., Caesarian Section. 

Circumstances occasionally arise which render this operation proper 
and necessary, as, for example, the sudden death of the mother while 
the foetus may be supposed to be yet alive, rupture of the uterus and 
escape of the foetus into the peritoneal cavity, or such a degree of de- 
formity of the pelvis as must render delivery by the natural passages 
impossible. 

According to the investigations of one writer, of 424 women upon 
whom the operation has been made, 210 died ; others have placed the 
raor ality at 63 per cent., while some place it as high as 67 per cent. 
My own conviction is, that if all the unpublished cases were gathered 
the mortality would be found to be considerably higher. In this coun- 
try the operation has been made successfully by Gibson, Page, and Neill 
of Philadelphia, Jeter of Georgia, McClelland of Iowa, and perhaps by 
others. Gibson operated successfully in two consecutive pregnancies 
upon the same woman. 

Operation.— An incision is made along the Imea alba, from the 
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umbilicus to vsrithin one or two inches of the pubes ; the peritonseiim. 
being exposed, is carefully laid open ; and while the lips of the abdomi- 
nal wound are held asunder by retractors, the surgeon makes an incision 
through the uterus corresponding to its vertical axis, bringing into view 
the membranes. If possible the membranes should now be ruptured, 
and the waters evacuated through the vagina ; but if this is impracticable, 
they must be opened through the incision, the abdominal walls being 
at the same moment pressed closely against the sides of the uterus. 
While assistants maintain the wound in position by the aid of hooks, 
the child is delivered by the hands of the surgeon ; and subsequently 
the membranes and placenta are extracted in the same manner, provided 
it is found impracticable to remove them by the natural passages. The 
wound in the uterus closes, and its bleeding is usually controlled by the 
force of its own contractions ; and so soon as this is observed to have 
taken place the tegumentary wound must be closed by sutures. 

Extra-uterine Pregnancy. 

There are two forms of extra-uterine pregnancy : one in which the 
ovum is detained and developed in the ovary, the other in which the 
ovum is arrested in the Fallopian tube, called respectively ovarian and 
tubal pregnancy. In a few rare examples, intra and extra uterine 
pregnancy have occurred simultaneously ; a remarkable example of 
which was recently reported by Dr. Landon, of Michigan.' 

The signs of extra-uterine pregnancy are the usual signs of intra- 
uterine pregnancy, including appreciable enlargement of the uterus ; 
to which ai-e generally added, by the fourth or sixth week, pains resem- 
bling colic in one of the iliac regions, accompanied with circumscribed 
tenderness, occurring at irregular intervals, and generally attended by 
nausea, debility, torpid bowels, and occasionally by vesical and r^^ctal 
tenesmus. In a large proportion of cases, the colicky pains are accom- 
panied with or followed by sanguinolent discharges, mingled with shreds 
and clots; the discharges resembling what is often observed in g ainful 
menstruation and in threatened abortion. No enlargement at the actual 
seat of pregnancy can usually be detected earlier than the second or 
third month, and generally not until much later. 

In a surgical point of view, these cases may be divided into six 
classes : — 

First, those in which the diagnosis is complete at an early period, 
and no accident, such as a rupture cf the cyst, or other complication, has 
yet occurred. With a view to determine the value of surgical inter- 
ference in this class of cases, Mr. Hutchinson has collected all the oper- 
ations recorded ; and he informs us that, of sixteen women operated 
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upon, nine died. This ratio of mortality, when contrasted witli tlie 
results obtained by delay, does not seem to encourage a repetition of 
the operation. 

Second, those in which the sac is ruptured within a few months 
after (;onception, usually in the second or third month, and the patient 
dies speedily of internal hsemorrhage. These constitute a large ma- 
jority of the whole number. 

Dr. Rogers, of this city, has attempted to show that in no case upon 
record, belonging to this class, has the patient ever escaped speedy 
death — perhaps one-half have died within twenty-four hours — and he sug- 
gests, therefore, whether prompt surgical interference may not offer a 
better chance of life.' With tliis view, he has very properly considered 
carefully the symptoms of extra-uterine foetation, and especially the 
differential signs which may enable the surgeon to distinguish a rup- 
ture of an extra-uterine pregnant cyst fi-om pelvic haematocele, with 
which chiefly it is liable to be confounded. The following is a brief 
synopsis of these differential signs : — 

In the case of the rupture of the cyst, there have been usually, pre- 
ceding the rupture, signs of pregnancy, and the colicky pains, etc., 
which have already been described. The rupture usually takes place 
during one of these paroxysms, but it may occur without any premoni- 
tion. In either case, an acute pain is immediately experienced in one 
of the iliac regions, which is soon followed by nausea, pallor, prostra- 
tion, and syncope ; the usual signs of collapse from loss of blood. As 
the blood must accumulate chiefly in the most depending portions of 
the peritoneal cavity, there will be present also dulness on percussion 
in these regions, and, perhaps, fluctuation. The abdomen is sensibly 
enlarged, but not tympanitic or tender. No distinct or appreciable 
tumor can be found in the iliac region, if the pregnancy has not ex- 
ceeded two months. 

Pelvic hseraatocele has been preceded usually by no signs of preg- 
nancy, or by any other special symptoms. The collapse is more grad- 
ual. If, as rarely happens, the blood is not poured into the peritoneal 
cavity, there will be circumscribed dulness and tenderness, and, per- 
haps, fluctuation ; and these conditions will not be changed by change 
of position : there will be a recognizable tumor at the seat of the lise- 
matocele, often in the iliac region, and general enlargement of the 
abdomen, with tympanitis ; the uterus will be normal in size, but 
perhaps displaced. 

The operation will consist in exposing the peritoneal cavity through 
an incision in the abdominal walls, removing that portion of the Fal- 
lopian tube involved, or the ovary, possibly a portion of the broad lig-a- 
ment, securing the bleeding vessels, and in removing the extravasated 



' Extra-uterine Foetation, by Stephen Rogers, IM.D. Tram. Amer. Med. Assoc. iox 
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bk»od ; the closure of the wound and the after treatment to be con- 
ducted upon the same principles as in any other operation of gastrotoray. 

Third, those cases in which the rupture does not take place until 
after the third month. These examples are less numerous ; and, in two 
or three cases upon record, the patients have recovered. The fact 
that recovery is more likely to ensue upon a rupture at a later period 
of extra-uterine foetation, finds a probable explanation in the fact that 
the placental attachment does not then cover so large a proportion of 
the walls of the cyst, and the lesions, in the cases of recovery, may 
have occurred in the non-vascular and membranous portions alone. It 
seems probable, therefore, that the chance of life may now be quite as 
good without an operation as with. 

Fourth, those in which the foetus dies at any period of gestation, but 
causes no serious disturbance : the foetus passing into a condition of 
adipocire, or, with its capsule, undergoing gradual and complete calci- 
fication. A large number of examples of this kind are recorded, in 
one of which the patient survived fifty-six years. It is not difficult to 
decide that these are not cases for surgical interference. 

Fifth, when at any period, and especially when immediately follow- 
ing the death of the foetus, inflammation, or violent irritation of the 
walls of the cyst, is set up, causing great disturbance of the general 
system, with pains resembling labor, and putting the life of the patient 
in imminent peril. Without any knowledge of the results obtained by 
operators under these circumstances, I should unhesitatingly declare 
that the condition of the system described was eminently unfavorable 
to success. 

Sixth, those in which suppuration has taken place, and the contents 
are extruded through openings spontaneously formed, either upon the 
anterior walls of the abdomen or throuo-h the vaecina or rectum. Mr. 
Hutchinson has collected of this class 52 cases, the majority of which 
opened through the anterior parietes of the abdomen, and of the whole 
number only six are reported to have died. In a pretty large propor- 
tion of the cases, however, some aid was afforded in the evacuation of 
the cysts by incisions, the forceps, etc., by which interference the 
mortality does not seem to have been increased, while the completion 
of the cure was materially hastened. 

When the cyst is opened by ulcerative action, as above described, 
and the placenta is found attached, it is better to permit it to remain 
and exfoliate spontaneously than to take the risks of lacerating the sac 
by forcible extraction. 

Pelvic Haematocele. 

The term " pelvic haematocele " is usually restricted to examples of 
hemorrhage occurring from some portion of the uterus or its append- 
ages. The first, and probably most frequent variety, is that in wh'wh 
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the blood IS contained within the folds of the broad ligament, forming 
a tumor of greater or less size. In the second variety the blood escapes 
from the free extremity of the Fallopian tube, or from an opening in 
the surface of the ovary, into the peritoneal cavity. In the first variety 
above named, the blood, lying imprisoned in the areolar structure of the 
broad ligament and the sub-peritoneal continuation of this structure, 
soon ceases to flow in consequence of the pressure of its enclosing 
walls ; but in the second there is no such restraining influence, and 
consequently the hcemorrhage is more liable to terminate speedily in 
death. 

Among the predisposing causes of these haemorrhages are recognized : 
first, a congested or inflamed condition of the uterus or of its append- 
ages, induced or aggravated by habitual constipation, or by any cause 
preventing a fi-ee return of the blood from the pelvic organs ; second, 
a hnemorrhagic diathesis; third, occlusion of, or obstruction of the 
vagina, uterus, or Fallopian tubes, forcing the menstrual and other 
blood back into the peritoneal cavity ; fourth, extra-uterine gestation. 

The exciting causes have been supposed to be : sudden suppression of 
a hsemorrhoidal discharge ; straining to evacuate the bowels ; violent 
muscular exertions ; the concussion occasioned by falls ; excessive 
venery and mental emotions. 

Treatment. — The first variety cannot properly be considered as the 
subject of surgical treatment, since, if it were possible to recognize its 
existence during life, it is apparent that the remedy is already supplied 
in the encysted and circumscribed character of the hsematocelo. The 
second variety, with which alone a ruptured extra-uterine foetal cyst 
can be confounded, might, also, in the opinion of Dr. Rogers, be 
submitted to the same treatment as that which he has suggested for the 
latter, namely, gastrotomy and the ligature (see Extra-Uterine Preg- 
nancy) ; and, in view of the inevitably fatal result of both of these acci- 
dents without surgical interference, we see much reason for entertaining 
his suggestions with respect. 



Atresia Vaginae. 

Congenital Atresia Vaginae. — The vagina is subject to a variety of 
abnormities ; thus it may be wholly absent, a condition which is often 
associated with absence of the ovaries and uterus ; the walls may be in 
contact and slightly adherent, or the canal may be only closed at the 
outer extremity by a tegumentary or mucous diaphragm ; the hymen 
may be imperforate and thickened ; the atresia may be limited to the 
mouth of the womb, or to n .ore or less of the central portion of the 
vaginal tube, in which latter case there will exist an upper and lower 
Gulrde-sac ; finally, the vaginal canal may terminate in the urethra, 
bladder, or rectum. 

In case the canal is closed by a tegumentary or mucous diaphragm 
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at or near the outer extremity, a simple crucial incision is all that is 
required; a piece of soft lint covered with cerate being introduced 
between the lips of the incision to prevent its closure; indeed this 
membrane is sometimes so delicate that it may be sufficiently torn by 
simply stretching the labia apart. When, also, slight adhesions exist 
along the course of the vaginal canal at birth, a probe will usually suf- 
iice to accomplish the separation ; but in order to prevent tlieir re- 
union, the introduction of a tent is indispensable. 

When the mouth of the uterus is closed, or the central portion of 
the vagina, or an imperforate hymen is the cause of the obstruction, 
the defect generally escapes detection until the period of puberty. 
Although an operation at this period is greatly facilitated by the accu- 
mulation of the menstrual fluid above the point of obstruction, experi- 
ence has shown that it is attended with peculiar ha7;ards. It is 
desirable, therefore, in case the defect is recognized earlier, to secure 
an outlet in anticipation of the menstrual flow. The precise mode of 
procedure cannot in such a case be here indicated, since it must depend 
wholly upon the extent and seat of the obstruction. It ought to be 
stated, however, that when the obstruction is extensive and the opera- 
tion for its relief is made before the period of menstruation, the 
operation is not only difficult, but it is still more difficult to maintain 
the canal in a patulous condition after the operation has been success- 
fully made. When the obstructions are of the character last mentioned, 
and the period of menstruation has arrived without its having been 
recognized or relieved, the operator will select a day immediately 
following the menstrual nixus ; when, the patient being placed in 
position as for the operation of lithotomy, a transverse incision is made 
upon the projecting tumor, or, in case no tumor presents, upon the 
centre of the depression which indicates the natural position of the 
outlet, and the dissection is carefully extended upwards, guided by the 
occasional introduction of a finger into the rectum or wound, and a firm 
steel probe in the bladder, until the fluctuating cul-de-sac is felt, when 
the operation may be completed by a trocar and canula. In one case 
I have felt distinctly the neck of the womb prior to the introduction of 
the trocar, and have been able to conduct the instrument into its open 
orifice. 

The fluid contents being discharged, a long flexible catheter or a 
drainage tube must be introduced into the vaginal pouch, or the uterus, 
and maintained in place several days. If the canal is long and the 
upper orifice small it will be best to leave the silver canula undisturbed 
for the first three or four days, as it is sometimes difficult, having with- 
drawn the canula, to pass the flexible tube. At a later period the canal 
must be gradually enlarged by sponge tents. 

The fatality of this operation, which has been considerable, has not 
seemed to depend in any degree upon the extent of dissection required 
to reach the ca\aty containing the menstrual fluid, since death has 
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supervened quite as often when the opening has been effected with the 
trocar alone, or a single incision, as in the more difficult and compli- 
cated cases. Death has apparently been caused either by endometritis 
induced by the sudden exposure of the interior walls, or the decompo- 
sition of the fluid ; by peritonitis, as a consequence of the propagation 
ot the inflammatory action along the Fallopian tubes; or by peritonitis 
induced by the extravasation of the menstrual fluid into the peritoneal 
cavity ; m which latter case the fluid has escaped either throuo-h the 
expanded orifices of the Fallopian tubes, or through a rupture in their 
walls. 

How it has happened that fluids could escape through the Fallopian 
tubes, either by rupture or by their open extremities, after an operation 
had relieved the tension of the uterine cavity, when they were unable 
to make their exit in this manner prior to the operation, has been 
attempted to be explained by the fact that in many of these examples 
the tubes are dilated, and their walls much thinned by the interior 
pressure to which they have been subjected, and when by the operation 
the womb is permitted to contract suddenly, the fluids are driven back 
into the unresisting tubes and the peritoneal extravasations take place. 
To obviate this accident, it has been suggested that the cul-de-sac be 
opened with a very small trocar, and the fluid be permitted to escape 
slowly. 

Accidental Atresia Vaginae, the results of lacerations connected with 
childbirth, of vaginitis, etc., are frequently met with, and often exact 
great skill and perseverance on the part of the surgeon for their relief. 
Free division of the cicatricial bands, and subsequent persevering dila- 
tation with compressed sponges, will, however, accomplish reniai-kable 
results, and sometimes completely restore an obliterated vagina to its 
normal dimensions and functions. One married woman whose vagina 
was narrowed by a large number of cicatricial bands, and tlirough 
which a probe was with difiiculty passed, applied to me for relief ; and 
after free incisions had been made and tents of compressed sponge had 
been employed for a period of three or four months, she abandoned 
her husband and became a public prostitute. 

Occasionally, however, we meet with cases in which the obliteration 
of the canal is so complete that its restoration is impracticable ; and if 
the period of the cessation of menstruation has not arrived, no alterna- 
tive remains but a puncture of the sac through the rectum. In Oct., 
1853, a lady in Chautauque county consulted me for an atresia vaginje 
whicli had resulted upon an acute vaginitis supervening upon a miscar- 
riage at the fourth month of pregnancy, the inflammation having 
been caused by the decomposition of a retained placenta. The occlu- 
sion had existed six months, and at the periods of menstrual nixus she 
had suffei-ed from a sense of fulness in the loins and of weight and 
pressure in the rectum, accompanied sometimes with a diarrhroa and 
Itloody discharges ^^er anum. In other respects her health was 
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unimpaired, and as a thorough examination convinced me that the va- 
ginal canal could not be re-established, and as the period was approach- 
ing when menstruation ordinarily ceases, I advised her to defer an opera- 
tion until the necessity became more urgent. About one year later a 
surgeon attempted to open the vagina by incision, but failed. In Manjh.^ 
1856, I was again summoned to see her, and found her suffering greatly, 
the uterus being much enlarged and forming a distinct tumor both in 
front and in the rectum. With a curved trocar and canula, carried 
upon the index finger of my right hand, I punctured the uterus througli 
the rectum, giving exit to a large amount of dark-brown, uncoagulated, 
inodorous fluid. Withdrawing the trocar, I was able easily to introduce 
my finger, and to enlarge the opening by tearing the thin and tender 
uterine walls. The relief was complete, no grave symptoms ensued, 
and for many years she menstruated through the rectum with comfort, 
and until the period of life at which menstruation ceased altogethei-. 

By a most remarkable coincidence her only daughter, after her fii-st 
childbirth, suffered the same accident fi'om vaginitis, the vaginal canal 
becoming completely obliterated. Within a year from her confinement 
I was called to operate upon her, and found her as large as a woman at 
the full period of utero-gestation. I opened the womb through the 
rectum, as in the case of her mother, and evacuated a gallon or more of 
a light straw-colored fluid, which appeared to be serum mingled with 
pus and flakes of lymph. The issue was, however, not so fortunate. A 
low irritative fever followed, to which she eventually succumbed. 

Abscess of the Labia. 

In consequence of injuries, but most often as a result of repeated and 
violent coitus, occasionally in consequence of furunculi, the submucous 
and areolar tissue of the labia is liable to acute inflammation, which 
causes excessive pain and swelling and speedily ends in suppuration. 
In most cases the pus evacuates itself spontaneously into the vaginal ca- 
nal between the labia, I have observed that an abscess having once 
formed in the labia, the patient is for some time after peculiarly prone to 
a recurrence. 

Treatment. — Eest in the recumbent posture ; emollient poultices and 
early incision. 

Suppuration of the Vulvo-vaginal Glands of Bartholin.— Inflam- 
mation of one of these glands, ending in suppuration, is (characterized 
by a small circumscribed swelling on the inner and lower portion of the 
labium, which usually discharges its contents by the most direct route, 
through the mucous membrane, but occasionally through the excretory 
duct within the labia minora. When the excretory duct alone is the 
seat of the inflammation the resulting abscess is oblong and situated 
farther back between the labia. In some cases the excretory duct forma 
a permanent sinus, requiring incision to effect a cure. 
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A phagedenic ulceration, ensuing upon an erysipelatous inflammation, 
sometimes attacks the labia in scrofulous and unhealthy children, re- 
sembling the cancrum oris described in another part of this treatise. 
The treatment is the same as for the affection last named. 

Varicocele of the Labia. 

The veins of the labia are occasionally enlarged and hypertrophied, 
especially in women who have borne many children. A compress sup- 
ported by a bandage is the only treatment. 

Encysted Tumors of the Labia. 

I have already called attention to ovarian and other hernise which oc- 
casionally present themselves in the labia, to hdyroceles of the round 
ligament, encysted tumors of the round ligament, hydroceles of the 
pouch of Broca, and to labial hiematoceles. Occasionally, also, we find 
in this region simple encysted tumors, formed in the substance of the 
labia, and which may have originated from a dilatation of one or 
more of the cells of the areolar tissue, or from obstructed muciperous 
or vulvo- vaginal glands. They seldom attain a greater size than a goose- 
egg. They are elastic and usually free from pain or tenderness. The 
treatment consists usually in a free incision of the sac, and the adoption 
of suitable means to encourage granulation. Complete excision of the 
sac is always difficult and rarely necessary. 

Fibrous Tumors. 

Fibrous tumors are sometimes developed in the labia and especially 
in the labia majora. They demand extirpation ; and the operation can 
in general be performed by a species of enucleation. By keeping close 
to the tumor, and rather within some of its dense cellular investments, 
the bleeding will be much lessened, and fewer vessels will require the 
ligature. 

Elephantiasis of the Vulva. 

More often observed in tropical countries, but especially frequent in 
the island of Barbadoes, elephantiasis of the vulva is characterized by 
nearly the same phenomena which distinguish elephantiasis of the scro^ 
turn and of other portions of the body. Scanzoni observes however, 
that « it is characterized by a great poverty of blood-vessels, m which 
respect, if the observation is correct, it diffei-s essentially from elephanti- 
asis of the scrotum. It seems also more prone to superficial ulceration. 
58 
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Treatment.— Toothing worthy of repetition has been furnished by 

those who have had experience in this malady as to the principles 
which are to guide us in the treatment. General hygiene, moderate 
compression, support to the pendulous mass, and extirpation, are prob- 
ably our only resorts. 

Vegetations at the Orifice of the Urethra. 

The mucous papillse at the orifice of the meatus uriharius, in conse- 
quence of prolonged irritation, often become hypertropliied, forming ir- 
regular, sessile or pedunculated, vascular and wart-like tumors, varying 
in size from a pea to a hen's egg. In some cases they arise from within 
the orifice of the urethra, and in others they are wholly external. If 
permitted to remain they are prone to involve the mucous tissue more 
extensively, and finally they may invade even the tegumentary tissue. 

When occurring in early or middle life, these growths are generally 
of a benign character ; but I have seen frequent examples in advanced 
life which have eventually formed intractable ulcers ; and in some they 
have degenerated into cancroids, which have only terminated in the 
death of the patients. 

Treatment. — Early and thorough excision is the most satisfactory 
remedy. When very small it is generally sufficient to excise the papil- 
liform growth with scissors, and then touch the wounded surface with 
a stick of nitrate of silver. When more extensive it is necessary, to in- 
sure a complete tmre, to remove with the tumor a small portion of the 
adjacent mucous membrane, closing the wound subsequently with 
sutures. 

Cancroids and the Several Varieties of Cancer. 

Cancroids and all the other varieties of malignant growths occasion- 
ally attack the labia and the vaginal walls, as primary affections. 
Their treatment is subject to the same rules as govern the treatment 
of these maladies elsewhere. 

Hydrocele in Women. 

The peritoneal process which accompanies the round ligament 
through the external abdominal ring of the female, called the ligament 
or canal of Nuck, may become the seat of hernia not only, as has 
already been explained, but like its analogue, the peritoneal process 
of the male, it may become the seat of" hydrocele, and this form 
has been appropriately named "Hydrocele of the round ligament." 
In the areolar tissue adjacent to the round ligament are also some- 
times formed adventitious cysts, termed "encysted tumors of the 
round ligament." Moreover, the canal of Nuck may be prolonged by 
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the descent of a hernia into the ponch of Broca ; and in like manner, 
or as a seqnence of hernia, a hydrocele may form in this sac, occnpying 
the labia majora, the tumor corresponding anatomically to the hydro- 
cele of the tunica vaginalis in the male ; or, finally, adventitious cysts 
may form in the labia, corresponding in some sense to the encvsted hy- 
droceles of the tunica vaginalis of the male. 

Diagnosis and Treatment.— The diagnosis maybe inferred from the 
position occupied by these tumors, by a reference to what has been said 
of their congeners in the male, and to the remarks made upon inguinal 
hernia in the male. The treatment is essentially the same as for their 
analogues in the male. 



Urinary Fistulae in the Female. 



These fistulas may be caused by the long-continued pressure of the 
head of the child in natural labor ; by the unskilful use of forceps and 
of other instruments in artificial labor ; by a rupture of the inferior 
portion of the uterus or vagina, when pelvic, vaginal, or uterine obstruc- 
tions exist which offer unusual resistance to the passage of the child ; 
by syphilitic and cancerous erosions, and by various other diseases or 
local injuries. 

The fistulge may be urethro-vaginal, vesi co-vaginal, ure thro- vesico- 
vaginal, vesico-uterine, vesi co-utero- vaginal, vesi co-uretero- vaginal, or 
uretero-vaginal ; and to these may be added, according to the statement 
of some gynaecologists, uretero-uterine. 

Since the introduction of the modern improvements in the treatment 
of these various forms of fistulse, we no longer class them among the 
ojpjprohria cliirurgica^ or con3ider any other modes of treatment than 
such as propose a radical cure. Thanks to the genius and labors of 
such men as Bozeman, Sims, and Emmet, of our own country, and of 
Baker Brown, Simon, and others abroad, I believe we may declare 
that nearly every form and degree of urinary fistulse is susceptible of 
cure ; or at least we are permitted to say that nearly all cases may be 
either radically cured by occlusion of the vesico-vaginal or vesico-uterine 
aperture ; or they may be greatly relieved by some one of the various 
mgenious surgical devices now practised, including the palliative 
operation termed " kolpokleisis." 

Preparatory Treatment. — A certain proportion of cases are com 
plicated with more or less complete occlusion of the vaginal canal, or 
other abnormities, which require to be relieved before the operation for 
the closure of the fistula is undertaken. In other cases no other pre- 
paratory treatment than attention to the condition of the general health 
is necessary. 



916 



URINAEY FISTULA IN ME FEMALE. 



Sims and Emmet's Method of Operating for Urinary Fisttds. 



Fig. 446. 



Both of these gentlemen adopt essentially tlie same plan of treatment 
in these cases ; and we have condensed from their published statements 
the following brief summary of their practice: — (For more complete 
details, relating especially to certain modifications of instruments and 
of procedure, adapted to the exigencies of particular cases, the reader 
is referred to Dr. Emmet's treatise on vesico-vaginal and recto-vaginal 
fistulse.) 

The instruments required for this operation are specula, Emmet's 
modified Sims' tenaculum, and Perry's barbed tenaculum, a blunt 
hook, scissors of various forms and sizes, a universal-jointed knife, 
needles, needle forceps, a " feeder," forceps for securing the wire in 
the silk loop, twisting forceps, a shield, and, in addition, several sponge- 
holders, silver wire, silk thread, two bloclc-tin catheters, and sponges. 
When the operator can command intelligent assistants, Sims' speculum 
is probably the best instrument; but for cases in which reliable 

assistants cannot be obtained, and in which 
the operation is likely to be greatly pro- 
longed, Dr. Emmet has constructed a 
self-retaining speculum which may con- 
veniently be substituted. Emmet's and 
Perry's tenacula are used in holding the 
tissues while denuding the edges ; the 
blunt hook is an exploring instrument, 
and it is also useful in searching out and 
lifting embedded sutures. The needles 
should be from one-half to three-quarters 
of an inch in length, round, largest at the 
eye, countersunk to receive the thread, 
and slightly curved near the point. The 
" feeder " is used for guiding the suture 
and preventing any strain upon the tis- 
sues in its transit from one side of the 
fissure to the other. For the purpose of 
securing the wire in the silk loop, com- 
mon forceps will answer. The twisting 
forceps and the shield are employed in 
adjusting, holding in place, and twisting 
the wire home. The shield should be 
made of a single piece of plated copper, so that its angle may be 
changed if necessary. 

Wire made from virgin silver is generally employed ; but the best 
quality of iron wire is quite equal to wire made from coin silver, which 
is the kind usually found in the shops. Nos. 28 and 29 are the sizes 




Sims' Speculum. 
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required. A Bigmoid, self-retaining catheter, made of block-tin, in 
order that its curve may be changed at pleasure, is employed by Sims 
and Emmet. Both of these gentlemen now generally place their 
patients upon the left side, with the knees well flexed upon the abdomen, 
the left arm thrown behind the back, with the face and chest inclined 
forwards toward the table. 

The edge of the fistula being seized with the tenaculum, a continuous 
strip is removed with the scissors, taking care not to include any portion 
of the mucous membrane of the bladder. The needle, armed with a 
loop of silk thread, is then introduced upon the sound vaginal mem- 
brane and brought out so as not to include the mucous membrane of 
the bladder. On the opposite side of the opening the same care is 
taken not to include the interior surface of the bladder in the suture. 
In the passage of the needle, the surgeon is aided by the tenaculum 
and forceps. At least from four to five sutures are required to the 
inch ; and one or more should be passed at each extremity beyond the 
fistula. As each silk suture is passed, a piece of silver wire is hooked 
upon its loop and drawn through, and at the same time the left-hand 
extremity of the wire is passed through a loop or slip-knot previously 
made in the right-hand extremity. When all Avhich are required have 
been introduced, the left-hand extremity of the first wire is drawn 
forwards until the slip-knot is about three-quarters of an inch from the 
wound, when the knot is seized by the twisting forceps and the excess 
of wire cut off. Still holding upon the loop, by the aid of the blunt 
hook the wire is shouldered, or bent on each side at a right angle 
toward the fissure. With the shield the two strands are now embraced 
close to the surface of the wound, and the wire is twisted carefully 
until the adjustment is complete. The shield being withdrawn, a tenac- 
ulum, used as a fulcrum, is placed against the wire close to the fistula, 
and with the twister the wire is bent over. By pressure with the hook, 
the wire is again bent toward the mucous membrane close to the for- 
ceps, and cut off where the last angle is made ; this will be about half 
an inch from the wound. 

When the operation is completed the patient is turned upon her back, 
a catheter introduced, and, if the urine discharged is bloody, the bladder 
is well rinsed with tepid water ; the patient being required to remain 
upon her back, if possible, until the sutures are removed. The catheter 
is then withdrawn and cleansed, and thereafter this is repeated several 
times each day. Opium may be given in sufficient quantity to maintain 
constipation. The sutures are usually removed from the eighth to the 
tenth day, but the catheter is permitted to remain a few days longer. 

Bozeman's Method of Operating for Urinary Fistulae. 

We have given to the method of operating first devised and practised 
by Dr. Nathan Bozcman. of this city, more space than has beer. 
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Fig. 447. 




given to either of the preceding methods, not because we intend to 
declare for it a preference, but for the reason that, while in his hands 
it has proved at least equally successful as other modes, and equally 
adapted to the various forms of vesical fistulae, to him especially is due 
the credit of having first demonstrated the practicability of effecting 
a cure in a large proportiori of these unfortunate cases. 

Most of tlie details of the mode of procedure adopted by Dr. Boze- 
man have been derived from my own personal observation of his oper- 
ations, and from various communications which he has kindly placed in 
my hands. 

The distinctive characters of Bozeman's operation are: i\\ehutton- 
suture, the jposition of the jpatient^ and the self-retaining sj)e(yulum. 

The Button-suture^ invented May, 1855,' combines in principle the 
interrupted and twisted sutures, and is i)eculiarly adapted to lesions of 
mobile partitions, such as the vesico-vaginal or recto-vaginal septa. 

The silver wire used is No. 26, pure and well annealed ; the leaden 
disk is 3,n inch thick and f of an inch wide, of length and shape to 

fit the part ; arched beneath, 
and bevelled at the edges. 
Perforated shot No. 3 secure 
the whole in place. The but- 
ton, cut in the desired shape, 
is then moulded by Boze- 
man's forceps (Fig.447)* into 
a saddle, over the fistulous 
edges, which are drawn up into its arch by the sutures, passing through 
holes \ of an inch apart along the middle. (See Fig. 448.) The sutures, 
first introduced, determine the length of the button and the number 
of holes to be made. The length in Fig. 448 is 1 inch. It is adapted 
to a fistula \ of an inch long. 

By arching the button, the fistulous edges are drawn out of the 

direct line of strain upon the sutures, 
while a steadier support and more secure 
protection than the interrupted suture alone 
can give, increase the chances of success. 
The denuded borders are placed in the con- 
ditions of a subcutaneous wound and enjoy 
the same facility of reparation. 

Before attempt hig to close the fistulous 
orifice, the normal width should be restored 
to the vagina. Bridles, bands, and adhesions of its walls, whether par- 
tial or complete, should all be overcome. Weeks, even months, of per- 
severance may be needed. This dilatation of the vagina gives time 



Fig. 448. 




' Louisville Eevtew, May, 185G. 

- Ifew York Medical Journal, p. 493, February, 1869. 
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for its abrasions to heal. Its bridles are divided in the directions of 
greatest resistance, with care not to open tlie peritonjenm or to compro- 
mise the urethra, bladder, or rectum farther tlian they may be already 
involved. To prevent contraction and reunion of the divided parts, 
Dr. Bozeman uses an oiled-sillv bag stuffed with sponge, which is kept 
firm by tying up the mouth, and removed every day to be cleansed 
with carbolic acid or with solution of chlorinated soda. Tlie bag itself 
gets rough and nmst be renewed every second or third day. The raw 
surfaces are encouraged to cicatrize by brushing them with a solution 
of arg. nitr. 3 i. ad aq. 3 i. freely applied, which affords great comfort 
to the patient. 

Position of the Patient.— knee-elbow position, once exclusively 
employed by Dr. Bozeman, has been renounced by him on account of its 
fatiguing both patient and assistants; and the danger incurred in giving 
anaisthetics while the body is thus inclined forward at an angle of 45°, 
with the viscera pressing on the diaphragm and lungs. For the knee- 
elbow Dr. Bozeman has substituted the knee-chest, or right angle posi- 
tion upon knees and chest. I have several times seen him demonstrate 
the advantages of this position. 



Fig. 44a 




Bozeman''s Knee-chest Position, i 



By this arrangement the patient is made comfortable, and perfect 
steadiness is maintained without the aid of assistants. The apparatus 
is secured to the table A B, by four thumb-screws. Wlien not in use, 
it folds at the joint C, while the upright thigh-pieces, disengaged from 
the braces, fall forward. The head-support, unbraced, drops, and is 
turned under the chest-support, to which a hook fastens it ; both then 
stand back to back, so that the apparatus looks like an ordinary chair. 
Its weight, Hxtures included, is 17 pounds. The patient is no more 
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exposed than for introducing the spccnhun. An india-ruhber cloth 
protects her dress, as well as tlie pads and straps. 

The advantages of this knee-chest apparatus are : — " Extension of the 
vertebral column with relaxation of the abdominal nuiscles, permitting 
the forward gravitation of the viscera ; support and confinement of 
p.^ patient, with control of her muscular 

action at certain points, without abdo- 
minal pressure, embarrassing neither 
the breathing nor the circulation ; and 
safe anaesthesia." * 

Self-retaining Sj>eculum. — Dr. 
Bozeman at first modified Sims' 
speculum (Fig. 450) by shortening 
its handle, narrowing the heel of the 
blades or valves, as compared with 
their point, and inclining the blades 
towards each other at an angle of about 
75° instead of 90°, as seen in the Sims 
pattern. Still he found it inadequate 
to the complete dilatation of the 
vagina, and exposure of the fistulous 
edges, when concealed by contractions of the vaginal walls, or by their 
voluminous folds. To obviate these difficulties, while dispensing with 
aids, Dr. Bozeman contrived a speculum made self-retaining by the 
fiaring of its Hades within the jpelvis. Fig. 451 " gives a three-quarter 
view of this speculum closed, and shows the under surface of the 
detached perineal blade, one-third the size employed. 




Fig. 451. Fig. 458. 




' Nm York Medicaljournal, Feb., 1869, p. 486. 

' T he Medical Itccord, Jan. 1, 1868, and New York Mediccd Journal, Feb., 1869. 
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Fig. 462 shows tlic self -retaining speculum expanded, with the perineal 
blade in situ. The anterior vaginal wall and cervix uteri are thus com- 
pletely exposed. Aid is only needed to administer an ansesthetic and 
to wash the sponges, A speculum of the size indic-ated answei'S for 
most cases. Dr. Bozeman occasionally uses a smaller or a larger size. 
Instead of the detached blade, he sometimes passes between the blades 
of the speculum and against the posterior vaginal wall a spatula-shaped 
peri?i€al elevator (Fig. 453), by which the surgeon can dilate the vagina 



463. 




to its limit. This elevator is useful in dividing contractions and in 
removing the suture apparatus. By the little connecting screw («) 
the blade may be set in four different positions, adapting it to both 
vaguial walls in the two positions of the patient 



Fig. 454. 




Fig. 454 shows the instrument as a perineal depressor in the recum- 
bent posture. The position of the handle in dotted lines is the one it 
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assumes when the blade is turned against the anterior vaginal "wall. 
Wlien the handle is detached from the blade both may be carried in the 
vest pocket. 

Operation. — First step : Paring and Shaping the Fistulous Edges. — 
The instruments needed are a pair of delicate tenacula, a pair of straight 
knives, delicate curved forceps, a blunt-pointed knife, a pair of right 
and left angular knives (all narrow and delicate), and a pair of right and 
left curved scissors. Also, half a dozen sponge-holders, with sponges, 
water, etc., close at hand. 

In shaping the edges of the fistula. Dr. Bozeman's rule is to make 
the line of union transverse to the vaginal axis, which can generally be 
done. He aims to approximate them with least traction upon sutures, 
by the accommodating descent of the uterus. Lacerations or slits of the 
urethra at its outer extremity, or in its continuity; lacerations of the 
upper part of the vagina, complicated with rents of the anterior lip of 
the cervix uteri, and vesico-uterine fistulae, are varieties, the paring of 
which should be effected with a view to their closure lengthwise. 
When two small fistulae, or a small and a large one, are separated only 
by a narrow slip of tissues of no special importance, this is to be sacrificed. 
When the anterior lip of the cervix uteri forms the whole or a part of 
the posterior border of a fistula, it is pared and shaped like any other 
part of the vesico-vaginal septum. When the cervix uteri is turned 
into the bladder and confined there by adhesions, the paring is still con- 
fined to the anterior lip. To bring this lip on a level with the front 
edge, the original fistula is enlarged just beneath by incisions to right 
and left, through the whole thickness of the septum. By this means 
the anterior border of the fistula is relaxed, and a view obtained of the 
anterior lip of the cervix uteri, which, with the newly-formed edges 
of the fistula, is now pared and shaped, with intent to disengage it from 
the bladder and to close the fistula permanently.* 

Unless the cervix uteri be involved, the fistulous borders are always 
bevelled on the vaginal side of the septum. To secure the best coapta- 
tion in this case, the border should be perpendicular, as is required by 
the hard unelastic tissue of the cervix uteri. 

Yesico-uretero-vaginal and uretero- vaginal fistulae " require, besides 
bevelling, to snip off with a scissors a bit of the vesical mucous mem- 
brane opposite the end of the ureter. If, however, the ureter can be 
seen, a delicate curved bistoury may be introduced and passed up the 
canal a quarter of an inch. It will thus pierce the side next the blad- 
der, along with the vesical mucous membrane, when this is brought 
down, di\dding the whole to the edge of the fistula. The object is on the 
one hand to guard against complete coaptation of the edges of the ves- 
ical mucous membrane opposite the point at which the urine passes from 
the ureter into the bladder, and, on the other, to oppose the tendency 



' North Am. Med.-Chir. Review, July and Nov., 1857. 
*0p. cit., and Am. Journal Med. Sciences, July, 1870. 
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Fig. 455. 



of the urine to cscai-»c between the edges of the fistula into the vagina, 
casualties either of which miglit compromise the operation. Still more 
to be dreaded is the complete obstruction to the flow of urine in any 
direction, which has proved a cause of death in one case at least. In 
all very large fistulas, the superior fundus of the bladder tends to pro- 
trude into the vagina and thus (conceal the edges of the fistula. Such 
abnormal conditions are liable to occur from bearing down, whether 
voluntary or involuntary, as in vomiting, etc. This obstacle is overcome 
by the distention of a large sponge, introduced through the fistula into 
the bladder, so as to support the protruding part. When the paring 
is completed and the sutures introduced, the sponge is removed. 
Ilsemorrhage is checked by ice-water sponging, or by the application 
of ice directly to the bleeding surface. If this fail, we must find the 
divided artery and make torsion. Finally, a ligature 
may be provisionally attached, until the adjustment 
of the sutures controls the haemorrhage by compres- 
sion. The operation cannot be finished while haemor- 
rhage is at all active, because, however complete 
the closure on the vaginal surface, blood may be 
escaping into the bladder, and, choking up the 
catheter, causing involuntary vesical contractions and 
so compromise the result. 

Secoiul step : Introduction of the Sutures. — The 
instruments necessary for this purpose are six 
straight spear-pointed needles, from half an inch 
to one inch and a quarter long, and a few curved 
ones suitable for insertion about the cervix uteri; 
a needle-holder, a blunt hook, and a long pair of 
curved forceps with copper-plated points for seizing 
and pulling the needles through. 

Bozeman's needle-holder (Fig. 455) has a long, 
curved shaft with a clasp, in which the needle is 
held at the required angle by a flexible canula, which 
slides up and down, to fasten and to disengage it. 
Dotted lines depict the varied angles at which 
needles may be set. One, armed with silk thread, 
is shown as clasped for use. 

Comm.encing usually on the right side, the needle 
is inserted f r( an one-quarter to one-third of an inch 
from the pared surface, passed along the tissues of 
tlie septum, and is made to emerge just beneath the 
vesical mucous membrane, where it is caught upon 
a blunt hook, seized by the forceps and drawn 
through. In like manner the needle is inserted 
upon the opposite side of the fistula, the thread 
emero-ino- at a corresponding point. Thus transfixion of the vesical 
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mucous membrane is entirely avoided. The stitches are placed one- 
third of an inch apart. 

To the proximal end of each silk thread, a silver wire 18 inches long 
is attached, and drawn through to replace the silk. To facilitate 

this manoeuvre, the distal end of the 
thread is supported upon the end of 
a fork, which prevents dragging en- 
arrest of the knot. Fig, 456 si lows the 
extent of the bevelling and the suture 
in place. 

The apposition of the edges of the 
vesical mucous membrane cuts off all 
communication between the cavity of 
the bladder and the tracks of the su- 
tures. When the cervix uteri is incar- 
cerated, after making the necessary 
incisions and paring, and the sutures 
liaviuir been introduced as above men- 
tioned on either side, three will usually be taken in the cervix uteri 
itself. A needle, passed as usual through the anterior border of the 
fistula, is clasped by the needle-holder at an acute angle. Thus armed, 
the instrument is carried through the fistida into the bladder, and the 
point of the needle enters the front of the pared surface upon the an- 
terior lip of the cervix uteri. The needle is next brought through from 
before backwards, its point coming out in the os tincse. One suture 
is made on either side of it and one in the centre, these three sutures 
being })laced at of an inch apart. 

By the silver wires which replace the threads a leverage is obtained 
over the cervix uteri, by which it is lifted out of the bladder to the 
point at which its pared surface becomes level with that of the ante- 
rior border of the fistula. When lengthwise closure is required, as for 
the urethra and cervix uteri, sutures are passed from right to left, 
instead of from below upwards. 

Third step : Adjustment of the Sutures. — Fig. 457 shows Bozeman's 
suture adjuster in a front and edge view, with the small hole in the 
centre, through which the two ends of each wire are successively passed. 
The instrument is then slid down upon them, and, on reaching the vagi- 
nal surface, it closely approximates the pared edges, as shown (Fig. 458). 
The loop in each suture generally remains until such adjustment. The 
line of conta(;t shows whether the edges have been fitly pared, and 
suggests the shape of the button required. If the edges look uneven, 
open the loops and perfect their paring, taking (;are to cut no suture. 
On readjustment, if the coaptation be complete, cut the button or 
leaden plate of the proper size and shape, mould and perforate it as 
described. 

Fourth step : Fastening of the Sutures and Button. — Fig. 459 shows 
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the button adjuster, with which use a strong pair of forceps to eom- 
pressthe shot. Pass the ends of each wire tlirou^^h the holes in the but- 
ton (Fig. 460), then liold between the thumb and index-finger of the left 
hand the ends of all the wires, while the right hand, with the suture ad- 
juster, slides the button down to its place. Fig. 461 shows the button 
in place, with the perforated shot upon the wires, ready to be slid 
down upon its top, where they are successively compressed by the 



Fig. 457. 



Fig. 459. 



Pig. 458. 





Tig. 460. 




forceps. Thus secured, the wires are cut off an eighth of an inch 
from the button, and turned down, completing the operation. (Fig. 
462.)' 

Such is the siin})lest form of button suture applicable to small and 
uncomplicated fistulas, anywhere between the root of the urethra and 
the cervix uteri. Modifications will of course be required in indi- 
vidual cases, as before indicated, the success being in proportion to 
the proper undei-standing of the conditions. The cuts. Figs. 463' to 
467' exhibit this suture as applied in typical cases by Dr. Bozeman, 

' Louisville Jieview, May, 1856. 

* Trans. New York State Medical Society., 1869. 

* Am. Jour, of Obstetrics, May, 1870. 




The bTitton-sntnre claims precedence over every other in raising and 
supporting the catheter, always an elastic one for these cases, and not 
larger than No. 6. 

Fig. 4&i. 




Fig. 4(54 gives front and side views of a button applicable to a small 
fistula in the urethra near its commencement. The sutures are two on 
either side of the urethra. 

Fig. 465 gives front and side views for a longer listnla, involving the 
urethra and bladder (urethro-vesico-vaginal). The side view shows the 
button bent upon ''♦^a convexity. 



Fig. 4'K Pig. 465. 




Fig. 466 depicts the button for a large fistula involving the trigone 
and has-fond of the bladder. Such a button, either curved or straight, 
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and notched in its npper edge for the accommodation of the cervix uteri, 
is applicable also to vesico-ntero-vaginal fistulse of large size, whether 
simple or complicated. In the latter the curved form is generally 
required, to hold the cervix uteri in its proper position after it has been 
disengaged from the bladder, and until union can be effected between 
its anterior lip and the lower edge of the fistula, thus cutting off corn- 



Fig. 466. 



Fig. 467. 





munication between the bladder and uterus, and restoring the natural 
outlet to the menstrual flow. A button (Fig. 467), nearly straight, but 
narrowed at the upper end, so as to rest within the os uteri, is nsnally 
called for in listulse complicated with laceration of the anterior lip of 
the uterus. Such a form is also applicable to vesico-uterine fistnlai, 
either alone or associated with vesico-vaginal. 

After-treatment. — Let the patient lie on her back, but allow her to 
change her position now and then to either side. An elastic catheter in 
the bladder drains its contents into a small flat-bottomed box, which 
serves also to hold the catheter in place. Half a grain of morphine or 
less, J), r. n., may control the movements of the bowels and relieve pain. 

Frequent attention must be given to the urinal, and still more to the 
catheter, which is liable to become choked up and to compromise the 
success of the operation by allowing urine to accumulate within the 
bladder. Water should be occasionally injected through the catheter 
as a precautionary measure. Should there be any vesical hemorrhage, 
this injection will prevent the blood from clotting, and if iced, will 
check its flow. This method has proved more reliable than the ordi- 
nary astringents, although it does not always obviate the necessity of 
making direct pressure, at the cost of removing the suture apparatus, 
cleanino- out the bladder through the fistula, and pressing the tip of the 
finger iTpon the bleeding orifice; foregoing the operation 2)ro temjpore. 
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to save the patient's life. Replace the catheter bj a fresh one about 
the fourth or fifth day, as it may have become a little rough. Use va- 
ginal injections once or twice a day, taking care not to touch the suture 
apparatus with the syringe nozzle. 

The diet should be light and rather binding, such as tea or coffee, and 
tine wheaten bread, with beef-tea used discreetly. Remove the suture 
apparatus on the eighth day, or, in operations involving the urethra alone, 
i?f30n the seventh day. The patient is placed in the knee-elbow posi- 
tion, without anaesthesia. If the suture apparatus be low down in tlie 
vagina. Dr. Bozeman employs his perineal elevator alone for exposing it ; 
but if higher up, his speculum, carefully avoiding a dilatation danger- 
ous to the tender cicatrix. Seizing each shot with a pair of forceps, 
and raising it slightly, he clips it off with the points of the scissors, then 
lifts the button by the forceps from its position. The loop of each 
suture being now opened, its proximal end is seized, and the wire gently 
extracted. The patient is now put to bed, and treated as before. She 
wears the catheter two or three days longer, it afterwards being intro- 
duced only at regular intervals. She may sit up on the twelfth, leave 
her bed on the fourteenth day, and then, for the first time, void her 
urine per vias naturales. 

Since his first invention of the button-suture. Dr. Bozeman claims 
to have cured y\ of all cases presented, and to have succeeded in f of 
all his operations. By his recent improvements, as will appear from his 
statement of cases, a still higher standard of success has been gained. 
From October, 1867, to November, 1870 : 17 cases, with 23 fistnlse, 
underwent 24 operations, with the result of 21 completely closed, be- 
sides one fistula closed in a syphilitic subject, which afterwards relapsed. 
One death occurred from intense heat of weather and consequent ex- 
haustion. This is 88 per cent, permanent cures, and 87i per cent, suc- 
cessful operations, but the rational estimate is higher, because the suc- 
cess of the operation in itself was obvious in the syphilitic case, and the 
death was not attributable to causes connected with the operation. 

Of the 23 fistulse cited, 3 were vesico-uterine, one vesico-iiretero- 
vaginal, one uretero-vaginal, one laceration nearly the length of the 
urethra, one urethro-vaginal, and this last one was also recto-vaginal, 
admitting easily three fingers into the intestine. These were all com- 
pletely closed, with preservation of the normal functions of the organs 
involved. A moiety of these cases had been previously operated upon 
by distinguished surgeons, with Dr. Sims' interrupted silver suture. 
One case had been thus operated on four times, another case twelve 
times. 

Incurable Urethro-vaginal and Vesico-vaginal Fistula. 

The destruction of the urethra and urethral portion of the vagina 
with the vesico-vaginal septum, leaves an expedient of partial relief in 
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the closure of the vulva, as proposed by Yidal de Cassis. In the pre- 
liminary }:»aring of the labial mucous membrane, care is taken to leave 
a small passage at the upper angle for escape of the urine, when tlie 
pouch above is filled. This requires a dorsal decubitus, however, and 
does not secure any control over the urine in the erect posture. The 
barrier formed by this operation has no contractile power. Another 
class of cases presents the less grave disaster of partial or complete 
destruction of the vesico-vaginal septum, either alone or associated with 
injury of the root of the urethra, below; and above, of the cervix 
uteri, with immobility of the womb. Here Dr. Bozeman's expedient ' 
is to close the urethral portion of the vagina at the lower border of 
the fistula, by uniting the latter with the posterior wall of the vagina, 
thus converting the remains of the bladder and the vagina into one 
receptacle for the urine and menses, with the urethra as a common out- 
let. This is effected with the button-suture, according to the rules 
already given ; and Dr. Bozeman claims that by this process no pouch 
or pocket is formed in the vagina where urine can stagnate or stone 
accrete. 

Professor Simon of Heidelberg having met, three or four years be- 
fore Dr. Bozeman, with partial atresia vaginae in the urethral portion, 
thought it an easier matter to aid Nature in completing her work than 
to close the fistula itself, even when small and otherwise uncom- 
plicated. 

Dr. Simon attempted closure with but partial success in several 
cases, by paring off the sides of the contracted ring and using sutures, 
followed by cauterization with arg. nitr. or the actual cautery. Com- 
pletely preoccupied with the idea of finishing by surgical art what 
Nature had failed to accomplish by her own unguided efforts, Dr. Simon 
does not seem to have duly considered the condition of tlie parts above 
the seat of the contraction, or the practicability of closing tlie fistula 
and preserving the vagina. Kolpokleisis, as he terms the operation for 
which he claims priority, is, he says, " the most important plastic opera- 
tion which in the last decennia has originated from one single man," ' 
and he claims to have greatly extended of late years its range of appli- 
cation. He maps out the eligible regions of the vagina, and gives the 
indications for each. Except in one case, he recommends this operation 
without recrard to the size of the fistula, or to the pouches liable to be 
formed in^the vagina, and which, as Dr. Bozeman maintains, become 
sooner or later pockets for gravel and stone. 

The inadequate mode of suture employed by Dr. Simon explams m 
some de-ree his predilection for kolpokleisis. For the further elabora- 
tion of this theme, see the American Journal of Med. SGienoes, July, 



» m^o Orleans Medical and Surgical Journal, January 1860. 
« American Journal of Obstetrics, August, 1869, from the Deutsche EUnik. 
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1870, which contains a lengthy article upon the subject fi-om the pen 
of Dr. Bozeman. 

Recto-vaginal Fistula. 

Fistulfe of this kind, whether dne to injury of the parts during labor, 
to wounds of the rectum, or to abscesses breaking into the vagina, are 
liable to great variations. Their openings may be found just above 
the sphincter ani, and no larger than an ordinary probe, or they may 
lie at any point between this and the reflection of the peritonajum from 
the vagina upon the rectum. Their size and shape vary indefinitely, 
involving the perinseum and whole recto-vaginal septum. 

When the fistula extends within the sphincter ani, it is idle to contend, 
with sutures or other means, against its contractions. Under these con- 
ditions Dr. Bozeman at once lays the perinseum open, pares the edges 
of the original fistulous tract, and then effects closure as in an ordinary 
case of ruptured perinseum. But should the surrounding parts exhibit 
an inflammatory aspect, this must first be subdued ; the local depletion 
and other changes effected by laying open the perinseum will powerfully 
conduce to its abatement. Much greater facility is experienced in oper- 
ating upon fistulae above the sphincter. Wlien these are large, the line 
of closure must be transverse. Lacerations of the perinaeum and recto- 
vaginal septum i-e qui re two operations, one to close the intestine, the other 
to restore the perinaeum. The button-suture suits best for the recto- 
vaginal septum, but the quilled suture with iron or silver wire for the 
perinaium. Of positions, the knee-chest may answer when a small 
fistula is seated high up, but in most cases dorsal decubitus is preferable. 
The self-retaining speculum without the perineal blade has a great 
advantage here in displaying the posterior wall of the vagina. The 
tendency of the anterior vaginal wall to sink between the two blades is 
counteracted by the perineal elevator, which, with a slight change in 
the position of the handle, is most easily held by the assistant standing 
upon the left side of the patient. 

The after-treatment is much the same as for vesi co-vaginal fistula, 
but the catheter should be introduced only at stated intervals. If 
worn constantly, in order to save trouble, we prefer the gum-elastic 
catheter. The deep quilled sutures should be removed from tlie peri- 
nseum between 42 and 48 hours after their introduction, but the super- 
ficial sutures may remain five or six days. The contents of the bowels 
must never be evacuated before the twelfth day, and then the fasces 
should be softened by enemata of ox-gall and warm water, to assist the 
natural efforts at expulsion. 
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Abdomen. 

abscess of the parietes of, 755. 
artificial anus, 769. 
fffical fistula, 754. 

from gunshot wounds, 115. 
fistula of the stomach, 753. 
general surgery of, 751. 
hernia, 714. 

internal strangulated, 767. 
intussusception, 767. 
invagination of the intestine, 767. 
obstru ctions of the alimentary canal, 
767. 

spleen, extirpation of, 763. 
tapping, 7()4. 
tumors of, 761. 

cystic of the liver, 762. — See also 
Tumors, 465 
wounds of, 751. 

gunshot. 112. 

incised, 751. 

lacerated, 751. 

of the parietes, 751. 

viscera. 753. 

differential diagnosis in, 753. 
prognosis, 753. 

punctured, 752. 

treatment, 752. 
Abscess, 37. 
acute, 39. 
alveolar, 652. 
cervical, 758. 
chronic, 40. 
cold, 41 . 
dorsal, 758. 
gonorrhoeal, 150. 
lumbar, 758. 
of bone, 414. 

of the abdominal parietes, 755. 
antrum, 644. 
labia, 912. 
larynx, 671. 
liver, 760. 

lumbar vertebra, 758. 

mammary glands, 702. 

ovaries, 892. 

perinjEum, 811. 

prostate gland, 818. 

sacro-iliac junction, 758. 

septum nasi, 600. 

testicles, 865. 

tonsils, 634. 

vertebra, 757. 

vnlvo-vaginal glands, 912. 
post-pharyngeal, 757. 
psoas, 756. 
30 



Acephalocyst, 762. 
Acetabular arthritis, 434 
Acid, carbolic, 83. 
Acne syphilitica, 164. 
Acupressure, 178. 
Adenitis, 197. 

chancroidal, 159. 

gonorrhoeal, 150. 

syphilitic, 161. 
Adenocele, 705. 

pathological anatomy of, 706. 

treatment, 707. 
Adenoma, 496. 
Adhesive plasters, 80. 

canton flannel, 81. 

caoutchouc, 81. 

common, 80. 

isinglass, 81. 

lac, 83. 
Adipose tumors, 486. 
Air in the veins, 188. 
Albugo, 555. 
Alopecia, syphilitic, 165. 
Amaurosis, 561. 
Amblyopia, 561. 
Amputations, 340. 

by disarticulation, 345. 

conditions demanding, 340. 

double, 345. 

during the progress of gangi-ene, 55. 
general considerations of, 340. 
in compound fractures, 248. 
in contiguity, 345. 
continuity, 345. 
of the arm, 354. 

fore-arm above the middle, 
352 

below " " 352. 

leg, 370. 

circular, 370. 
flap, 370. 
thigh, 374. 
in gunshot fractures, 256. 
methods of perf ormiag, 345. 
period of time proper for, 340. 
immediate, 340. 
intermediate, 341. 
primary, 340. 
secondary, 341. 
point at which to make, 345, 
re-amputations, 345. 
special, 347. 

of the arm, 354. 

double flap method, 354. 
including the scapula, 357. 
of the cancerous breast, 713. 
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Amputations of the fingers, 350. 
of the foot, 359. 

Pirog-ofE's osteo-plastic opera- 
tion, 3G8. 
results of. 368. 
of the fore-arm, 352. 
" hand, 347. 
" leg. 370. 
" penis, 799. 
" thigh, 374. 
flap extension in, 380, 
of the toes, 359. 
through articulations, 345. 
ankle-joint, 365. 
carpo-metacarpal, 350. 
of all the fingers, 350. 
of the little finger, 350. 
" thumb, 350. 
coxo-femoral, 375. 
methods of, 375. 
results of, 379. 
elbow -joint, 353. 
femoro-tibial, 371. 

results of, 374. 
hip-joint. 375. 
humero-ulnar, 353. 

results of, 354. 
knee-joint, 371. 
medio-carpal, 350. 
medio-tarsal, 362. 
metacaiiio-phalangeal, 349. 
all the fingers, 349. 
the first and fourth, 349. 
the second and third, 348. 
metatarso-phalangeal, 359. 
phalangeal of the foot. 359. 
phalangeal of the hand, 347. 
radio-carpal, 351. 
scapulo-humeral. 355. 
shoulder joint, 355. 
tarso-metatarsal, 359. 
tibio-tarsal, 368. 
wrist-joint, 351. 
Anal ppeculi. 771. 
Anaplasty, 47. 
Anciayloblepharon, 544. 
Anchvlosis. false, 426, 443, 444, 402. 

true. 426, 443. 
Aneurism, 199. 

by anastomosis, 493. 
causes of, 199. 
cirsoid, 199, 493. 
diagnosis of, 203. 
disisecting, 202. 
fusiform, 201. 

general considerations of, 199. 

ligation for, 206. 

of special arteries, 221. 

of the anterior tibial, 227. 
aorta. 233. 

arteria dorsalis pedis, 227. 
bone, 520. 

brachial artery, 222. 
common carotid, 225. 
common iliac, 231. 
external iliac, 230. 
femoral, 229. 
innominata, 225. 



Aneurism of the internal iliac, 232. 
popliteal, 228. 
posterior tibial, 227. 
primitive carotid, 235. 
radial, 221. 
subclavian, 223. 
uhaar, 221, 
racemose, 493. 
sacculated, 201. 
spontaneous cure of, 204. 
structure of, 202. 
symptoms of, 203. 
traumatic, 182. 

circumscribed, 182. 
diffused, 184. 
treatment of, 185. 
treatment of, 205. 
general, 205. 
local, 206. 

by compression, 213. 

by " complete" compression 

(note), 216. 
by flexion, 218. 
digital, 216. 
instrumental, 213. 
by galvano-puncture, 219, 
by injection, 219. 
by manipulation, 218. 
by the ligature, 206. 

instructions for applying, 208. 
instruments for aj)plying, 209 
methods of applying, 206. 
true, 199. 
tubular, 201. 
varicose, 185. 

treatment of, 186. 
varieties of, 201. 
Aneurismal varix, 1 85. 

treatment of. 185. 
Angeio-leucitis, 195. 
Angioma, 493. 

AngTilar curvature of the spine, 450. 
Ankle-joint 

amputations at, 365. 
dislocations at, 338. 
excisions at, 399. 
Anterior tibial artery, ligations of, 227. 
Antrum, abscess of, 644. 

dropsy of, 645. 
Anus, artificial, 769. 

congenital occlusion of, 772, 
eczema of, 791. 
fissure of, 776. 

treatment of, 777. 
fistula of, 778. 

incomplete external. 781. 

internal, 781. 
treatment of, 778. 
pruritus of, 791, 
speculi for, 771. 
stricture of, 774. 
Aorta, ligation of, 233. 
Apnoea,062. 

from abscess of the larynx, 671. 
diphtheria, 672. 
drowning, 662. 

treatment of, 664. — See ArtificiaJ 
Respiration. 665-666. 
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Apnoea from foreign bodies in the air-pas- 
sages, ()(j8. 

hanging, 6G7. 

intra- laryngeal growths, 671. 
membranouB croup, (572. 
oedema of ihe glottis, 070. 
syphilitic ulceration of the larynx, 
070. 

tuberculous ulceration of the lar- 
ynx, 070. 
larjTagotoray in, G74. 
thyrotomy in, 677. 
tracheotomy in, 675. 

choice of operations, 678, 
Arcus senilis, 55:). 
Arm, amputations of, 354. 
Arrows, 87. 
Arrow-wounds, 87. 

management of, 88. 
poisoued, 93. 
Arteria dorsalis pedis, ligature of, 227. 
Arteria iuuominata, ligature of, 225. 
Arterial hsemorrhage, 172. 

means of arresting, 172. 
Arteries, hajraorrhage from, 173. 
means of arresting, 172. 
spontaneous arrest of, 174. 
lesions of, 172. 
ligation of, 177, 206. 

anterior tibial, in its middle third, 
227. 

near the ankle, 227. 
aorta, 233. 

arteria dorsalis pedis, 227. 
brachial, at the bend of the arm, 
222. 

in its upper third, 222. 

in the middle of the arm, 222. 
common carotid, 225. 
common iliac, 231. 
dorsal artery of the foot, 227. 
external iliac, 230. 
femoral, in the fibrous canal, 229. 

in the lower part of Scarpa's 
triangle, 229. 

under Poupart's ligament, 230. 
Innominata, 225. 
internal iliac, 232. 
popliteal, in the lower portion, 229. 

in the ujiper portion, 228. 
posterior tibial, behind the malle- 
olus intemus, 227. 

in the middle third of the leg, 
228. 

in the upper third of the leg, 
228. 

radial, in lower third, 221 . 
subclavian, in its first surgical di- 
vision, 224. 

second " " 224 

third " 223 

ulnar, in its lower third, 221. 
Artery constrictor. Dr. Spiers', 181. 
Arthritis, 434. 

chronic rheumatic, 430. 

treatment of, 432. 
gonorrha3al. 432. 
gouty, 432. 



Arthritis, syphilitic, 432. 
Arthro-chondritis, 450. 

symptoms of, 451. 

treatment of, 452. 
Artificial anus, 709. 

eyes, 581. 

membrana tympani, 592. 
palate, 627. 
pupil, 559. 
respiration, 665. 

Howard's method, 666. 
Marshall Hall's method, 665. 
Sylvester's method, 606. 
Asphyxia. — See Apnoea. Aspirator, 816. 
Astigmatism, 575. 
Astragalus, excision of, 398. 
Atheroma, as a cause of aneurism, 199» 
Atresia pupillaris, 558. 
vaginae, 909. 

accidental, 911. 
congenital, 909./ 
Auricle, tumors of, 583. 

wounds of, 583. — See also Ear. 
Autopsy wounds, 139. 

curative treatment for, 141. 
preventive treatment for, 141. 
symptoms of poisoning in, 139. 

Balanitis, 149. 
Balano-posthitis, 149, 
Bandages, in fractures, 243, 

plaster, 247. 

sheUac, 245. 

starch, 245. 
Barwell's apparatus for hip-joint disease, 

442. wire gauze splint, 441. 
Bauer's apparatus for hip-joint disease, 441, 
Bellocq's cauula. 600. 
Belly. — See Abdomen. 

Biceps, dislocation of the long head of, 
324. 

Bigelow's method of reducing dislocation of 

the femur, 335. 
Black cancer, 512. 
Bladder, 

cystotomy, 814. 

Dieulaf oy's op. , 816. 

dilataiion of, 821. 

extrophy of, 792. 

gunshot wounds of, 117. 

hypertrophy of, 819. 

inflammation of, 821. 

retention of urine in, 812. 

rupture of, 819. 

sacculi of, 820. 

stone in, 828. — See Calculua, 

tapping, 814. 

tumors of, 823. 
fibrous, 823. 
malignant, 823. 
vascular, 823. 
villous, 823. 
Blennorrhagia, 142. 
Blennorrhcea. 148. 
Blepharitis, 547. 
Blepharo-phimosis, 545. 
Blepharo-stenosis, 545. 
Blood-vessels, diseases of, 172. 



934 



INDEX. 



Blood-vessels, lesions of, general considera- 
tious, 173. 

state of, in inflammation, 21. 

See also Arteries and Veins. 
Boil, gum, 053. 
Bone cutters, 883. 

serrated, 883. 
Bone drills, 358. 
Bone forceps, 388. 
Bone, abscess of, 414. 
atrophy of, 408. 
caries of, 419. 

causes of, 419. 
treatment of, 430. 
diseases of, 408. 
eburnation, 431. 
errors of nutrition lq, 408. 
exfoliation of, 423. 

treatment of, 433. 
fracture of. — See Fractures, 
hypertrophy of, 408. 

circumscribed, 408, 489. 
syphilitic, 108. 
treatment of, 408. 
inflammation of, 413. 

of the periosteum, 411. 
medullary tissue, 415. 
mollities ossium, 411. 
necrosis of, 431. 
causes of, 431. 

separation of the sequestrum in, 
423. 

treatment of, 423. 
osteo-malacia, 411. 
osteo-myelitis, 415. 

pyasmia in, 417. 

symptoms of, 416. 

treatment of, 418. 
ostitis, 413. 

symptoms of, 414. 

syphilitic, 108. 

treatment of, 415. 
periostitis, 411. 

symptoms of, 411. 

syphilitic, 105, 167. 

treatment of, 412. 

varieties of, 411. 
rachitis, 409. 
rickets, 409. 
tumors of, 489. 

treatment of, 410. 
Bony tumors, 489. 

of the soft tissues, 491. 
Bougie, bulbous, 804. 
Bozeman's needle-holder, 923. 

speculum, 920. 
Brachial artery, ligation of, 233. 
Brain, concussion of, 520. 

symptoms of, 531. 
compression of, 522. 

from depressed bone, 537. 
extravasated blood, 531. 
inflammatory .products, 532. 

symptoms of, 523. 
contusion of, 520. 
gunshot wounds of, 102. 
hernia of, 585. 

prognosis in, 535. 



Brain, hernia of the, treatment of, 535. 

Brainard's drill, 258. 

Breasts, amputations of, 713. — See Mam- 
mary gland. 

Brodhurst's apparatus for spinal curva- 
ture, 449. 

Broad ligaments, cystic tumors of, 900. 
Bronchocele, 092. 

causes of, 092. 

exophthalmic, 579. 

pulsating, 579. 

vascular, 579. 
Bubo, chancroidal, 156. 

d'Emblde, 157. 

gonorrhoeal, 150, 

indolent, 157. 

simple inflammatory, 157. 

sympathetic, 157. 

syphilitic, 101. 

virulent, 157. 
Bubonocele, 729. 
Buccal cavity, see Mouth. 
Bullae, syphilitic, 164. 
Bullet forceps, light, 99. 

strong, 99. 
BuUet probe, 98. 
Bullets, varieties of, 94. 
Bullet wounds.— See Gunshot Wounds. 
Bunions, 500. 
Bursa, anconise, 473. 

diseases of, 408. 

excision of, 471. 

mucosa, 408. 

patella3, 409. 
Bursal tumors, 468. 

in front of the wrist, 473. 

in the palm of the hand, 473. 

in various parts of the body, 474. 

over the olecranon, 473. 
" patella, 4()9. 
" tubercle of the tibia, 473. 
Button farcy, 133. 

Cassarian section, 905. 
Calcaneum, excision of, 398. 
Calculus, prostatic, 858. 
urethral, 859. 
varieties of, 824. 

carbonate of lime, 838. 
cystic oxide, 827. 
cystine, 827. 
fibrinous, 828. 
mulberry, 820. 
oxalate of lime, 826. 
phosphate of lime, 827. 
phosphatic, 830. 
triple phosphate, 887. 
urate of ammonia, 835. 
uric acid, 825. 
xanthic acid, 827. 
vesical, 828. 

exploration for, 831. 
in the female, 800. 

extraction with dilatation, 861. 
extraction with dilatation and 

incision, 801. 
extraction without dilatation, 
860. 
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Calculus, vei3ical, in the female, lithotomy | 
lateral oblique, 8()3. 

lithotomy vesico-vaginal, 862. 
lithotripsy, 885, 860. 
spontaneous expulsion of, 860. 
operations for, 8:>G. 

conditions determining choice, 836. 
lithotomy, 843. 
bilateral, 855. 
instruments for, 845. 
lateral, 844. 
median, 852. 
medio-bilateral, 854. 
niedio-lateral, 854. 
oblique lateral, 844. 
other perineal methods, 856. 
preparation for, 844. 
recto-perineal, 8oG. 
recto- vesical, 856. 
siipra-pubic, 857. 
lithotripsy, 835. 

Ci\^ale's method, 839. 
Heurteleup's method, 841. 
instruments for, 837. 
Moore's method, 848. 
preparation for, 839. 
Thompson's method, 889. 
symptoms of, 830. 
treatment of, 832. 
by electrolysis, 834. 
by injections of solvents, 833. 
constitutional, 832. 
Campbell and Van Buren uterine polypus 

instrument, 902. 
Cancer, 503. 
black. 512. 
colloid, 512. 
connective tissue, 509. 
epithelial, 503. 
gelatiuiform, 512. 
gelatinous, 512. 
hard, 505. 
-juice, 507, 
medullary, 510. 
melanotic, 512. 
mucous, 513. 
myxom.atous, 512. 
osteoid, 513. 
rose, 510. 

special.— See Special Organs. 
Cancrum oris, 657. 
Ganthoplasty, 545. 
Caoutchouc, 81. 
CapUlary ectasy, 494. 

hypertrophy, 494. 
Caput succedaneum, 518. 
Carbonate of lime calculus, 828. 
Carbuncle, 136. 
Carcinoma, 512. 
alveolar, 512. 
meduUorum, 510. 
osteoides, 513. 
reticulare, 505. 
Caries of the last lumbar vertebrte, 758. 
spine, 450. 
apparatus for, 453. 
symptoms of, 451. 
treatment of, 453. 



Caries of the teeth. 656. 658.— See also Bone. 
Carotid arteries, ligation of, 225. 
Carpal bones, dislocation of, 328. 

excisions of, 387. 

fractures of, 281. 
Cariio-metacarpal bones, dislocations of, 
328. 

Carte's compressor, 214. 

Cartilages, articular ulceration of, 429. 

intervertebral rupture of, 263. 
CartUaginou-S tumors, 487. 

histological elements of, 488. 
Castration, 870. 
Cataract, 563. 

capsular, 566. 

anterior central, 566. 
congenital, 564. 
cortical, 564. 
fluid, 564. 
hard, 564. 
lamellar, 564. 
lenticular, 564. 
morgagnian, 565. 
nuclear, 564. 
operations for, 567. 
absorption. 567. 
couching, 573. 
depression, 573. 
discission, 567. 
extraction, 568. 
flap, 568. 
linear, 568-571. 
hyalonyxis, 567. 
karatonyxis, 567. 
out scooping, 573. 
reclination, 573. 
scleroticonyxis, 567. 
solution, 567. 
pyramidal, 566. 
siliculose, 565. 
soft, 564. 
traumatic, 565. 
zonular, 564. 
Catheterism of the Eustachian tube, 590. 
of the lachrymal ducts, 546. 
male urethra, 813. 
Catheters, 812. 

Squire's prostatic, 814. 
Cauliflower excrescence, 903. 
Cavernous nsevi, 494. 
Cellulitis of the orbit, 578. 
Cephalfematomata. 517. 
Cerebral hernia, 535. 
prognosis in, 535 . 
treatment of, 536. 
Chancre, 160. 

differential diagnosis of, 160. 
non-indurated, 155. 
non-infecting, 155. 
soft, 155. 

Chancroid, differential diagnosis of, 161. 

duration of, 156. 

gangrenous, 156. 

inflammatory, 156. 

phagedenic, 156. 

serpiginous phagedenic, 156. 

treatment of, 157. 
Chancroidal bubo. -See Bubo. 
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Cheek-bones, fracture of, 257. 

Choiloplasty, G39. 

Cheloid, 501. 

Chemosis, 549. 

Chest, pigeon-shaped, 409. 

pus within, 701. 

surgery of, 700. 

tajiping of. 700. 

water within, 700. 

wounds of, gunshot, 107. 
penetrating. 111. 
perforating, 107. 
superficial, 107. 
Chimney-sweep's cancer, 884. 
Choroiditis, 500. 
Chondroma, 487. 
Chordee, 150. 
Choroid, apoplexy of, 561. 

diseases of, 5fl0. 

intlammation of, 560. 
Cilia. — See Eyelashes. 
Cirrhosis mammaj, 509. 
Cirsoid aneurism, 199, 493. 
Civiale's lithoclast, 837. 

lithotrite, 8o5. 

urethrotome, 807. 
Clap. — See Gonorrhoea. 
Clavi, 499. 

Clavicle, dislocations of, 316. 

Cleft spine, 454. 

Cloacaa, 423. 

Club foot. — See Talipes. 

Cogshill's wire twister, 91. 

Colles' fracture, 275. 

Collodion as a dressing for wounds, 81. 

Colloid cancer, 512. Colotomy, 7G9. 

Common iliac artery, ligation of, 231. 

Com))ressor, Gibbon's aneurism, 214. 

May's, 214. 

Carte's, 214. 
Condylomata, 165. 
Conjunctiva, chemosis, 549. 

diseases of, 546. 

herpes of, 549. 

inflammation of.— See Conjunctivitis 
and Ophthalmia. 

xerosis of, 550. 
Conjunctivitis.— See also Ophthalmia. 

catarrhal. 547. 

contagious, 547. 

diphtheritic, 549. 

gouorrhoeal, 150, 547. 

granular, 549. 

membranous, 548. 

ocular, 547. 

palpebral, 547. 

phlyctenular, 549. 

purulent, 547. 
Connective tissue tumor, 483. 
ContrecouiJ, 524. 

Cooper's apparatus for dislocated clavicle 
317. ' 
method of reducing dislocations of the 
humerus, 321. 
Corelysis, 560. 
Cornea, conical, 556. 
diseases of, 555. 
intlammation of, 555. 



Cornea, opacity of, 555. 

albugo, 555. 

leucoma, 555. 

nebula, 555. 

staphyloma of, 556. 
Comeitis, 555. 
Corns, 499. 

soft, 500. 

treatment of, 500. 
Cornua cutanea, 499. 
Corona veneris, 168. 
Coi-yza, 599. 

Counter-irritation in inflammation, 31. 
Coxalgia, 433. 
Coxarius, 433. 

Crif-'hetfs operation for staphyloma cw- 

neae. 557. 
Crosby's fracture bed, 295. 
Crotulus, 124. 
Croup, membranous, 673. 
Crural hernia, 739. 
Crystalline lens, dislocation of, 573. 

extraction of. — See Cataract. 
Cuboid, excision of, 399. 
Curraiure of the spine, angular, 450 

lateral, 446. 
Cyphosis, 448. 
Cystic oxide calculus, 827. 
Cystic tumors, 467. — See Tumo»-« 
Cystine calculus, 827. 
Cystitis, 831. 

catarrhal, 822. 

chronic, 821. 

gonorrhoeal, 150, 

idiopathic, 821. 

treatment of, 821 
Cystotomy. 814. 

above the pubis, 816. 

through the perinteum, 815. 
rectum, 815. 

Dacryocystitis, 545. 

Dacryocysto-blennorrh csa, 545. 

Daniels' fracture-bed, 294. 

Darrack's wheel-crutch, 410. 

Davis' apparatus for hip-joint disease, 441. 

Deafness, 582. 

nervous, 593. 
Deaf-mutism. 594. 
Decaying animal matter, 137. 
Dentigerous cryst, 04(5. 
Derbyshire neck. - See Bronchocele. 
Dermata, 497. Dermoid cysts, 539, 540. 
Desmoid tumors, 480. 
Diaphragmatic hernia, 745. 
Diathesis, oxalic, 826. 

phosphatic, 826. 

uric acid. 825. 
Diphtheria, 672. 
Dislocations, 310. 

ancient, 310. 

bilateral, 310. 

causes of, 311. 

complete, 310. 

compound, 312. 

congenital, 811. 

consecutive, 310. 

division and nomenclature of, 310. 
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Dislocations, double, 311. 
general causes of, 311. 
geuei-al considerations of, 310. 
partial, 810. 
paihological, 311. 
primitive, 310. 
recent, 310. 
signs of, 311. 
simple, 310. 
single, 311. 
special, 313. 

of the ankle-joint, 338. 
backwards, 338. 
forwards, 338. 
inwards, 338. 
outwards, 33'^ 
of the biceps, the long head of, 
324. 

of the carpal bones, 328. 
of the carjjo-metacarpal bones, 
328. 

of the clavicle, 316. 

acromial end of, 317. 

sternal end of, 310. 
of the crystalline lens, 573. 
of the femur, 329. 

diagnosis of, differential, 330. 

into the foramen thyroideum, 
335. 

into the ischiatic notch, 333. 

upon the dorsum ilii, 330. 

upon the pubes, 334. 
of the fibula, 338. 

lower end from the tibia, 338. 

upper " " 338. 

of the foot, 338. 
of the hand, 328. 
of the humerus, 318. 

ancient, 325. 

subclavicular, 323. 

subcoracoid, 323. 

subglenoid, 319. 

Dugas' test for, 319. 

rediiction of, 321. 

subspinous, 323. 

■^'f*b frac+urf , 325. 
of the inferior maxilla, 312. 
of the metatarsal bones, 338. 
of the patella, 330. 

downwards, 337. 

inwards, 336. 

outwards, 336. 

upon its own axis, 336. 

upwards. 336. 
of the phalanges of the foot, 338. 

of the hand. 328. 
of the radius, 327. 

of the head, 327. 

of the lower end, 827._ 
of the radius and ulna, 325. 

backwards, 325. 

forwards, 327. 

laterally. 326. 
of the ribs, 316. 
of the tarsal bones, 338. ^ 
of the tibia and fibula, 337. 
of the teeth, 658. 
of the ulna, 327. 



Dislocations of the ulna at the lower end, 327. 
at the upper end, 328. 
of the vertebrae, 313. 
traumatic, 311. 
treatment of, general, 311. 
unilateral, 310. 
Dissection wounds, 137. 
Distichiasis, 541. 

Dorsal artery of the foot, ligation of, 227 
Douche, aural, 584. 

nasal, 600. 
Dressings, 81. 

carbolic acid, 83. 

chloride of zinc, 84. 
Dry dissection, 211. 
Dry gangrene, 59. 

Dropsy of the Graafian vesicles, 892. 

" " Wolffian, " 900. 

" " ovaries, 892. 
Drowming, 602. — See Apnoea. 
Dupuytren's double lithotome cach6, 855 
Dura-mater, fuugus of, 520. 
Durham's tracheotomy tube, 676. 

Ear, congenital malformations of, 582. 
artificial drum for, 592. 
blood tumor of, 582. 
deafness, 582. 

nervous, 593. 
douche, 584. 
eczema of, 584. 

foreign bodies in the meatus, 584. 
fracture of the handle of the malleus, 
589. 

f urunculi in, 584. 
inflammation of the drum, 587. 

of the external canal, 580. 

of the internal ear, 591. 

catarrhal. 591. 

purulent, 592. 
inflation of the cavity of the tympa 

nvim, 590. 
injuries of the membrana tympani, 
588. 

neuralgia of, 504. 

obstructions of the external meatus, 
583. 

obstruction from foreign bodies, 584, 
otorrhoea, 586. 
otoscopy, 589. 
paracentesis tympani, 587. 
polypi of. 585. 

pustules in the external meatus. 584. 

speculi for, 589. 

surgery of, 582. 

syriuge for, 584. 

tinnitus aurium, 593. 

tmmpets, 595. 

tumors of, 582. 

wounds of the auricle, 583. 
Eburnaiion, 431. 
Echinococcus of the liver, 762. 
Ecraseur, 786. 

Ectasy of the capillaries, 494. 
Ecthyma syphilitica, 164. 
Ectropion, 543. 
Elevator, screw, 529. 
I Elbow-joint, excisions at, 388. 
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ElephantiasLs arabum of the scrotum, 884. 
Elsberg's screw hook, 585. 
Embolism, 55. 
Eucephalocele, 537. 
Eucephaioid cancer, 510. 
Encephaloma, 510. 
Enchondroma, 487. 
Eutero-vagiual hernia, 749. 
Entro2)ion, 542. 
Epidermata, 497. 
Epididymitis, 865. 
gonorrhoeal, 151. 

treatment of, 152. 
i.pigastric hernia, 746. 
Epispadias, 795. 
Epistaxis, 005. 
Epithelial cancer, 503. 
Epithelioma, 503. 
Epuhs, 648. 

treatment of, 648. 
Equinia glandulosa, 134. 

mitis, 134. 
Erectile tumors, 493. 
Erysipelas, 32. 

traumatic, 33. 
Eustachian tube, catheterization of, 590. 
Excisions, 381. 

conditions demanding, 382. 
for acetabular arthritis, 403. 
general considerations of, 381. 
in children, 381. 
instruments required in, 3^3. 
in the lower extremities, 395. 

" uy)per " 386. 
period for operating, 381. 
epecial, 3b6. 

of bursa3, old and large, 471. 
of hasmorrhoida, 786. 
of the aakle-joinl. 399. 
" astragidus, 308. 
" calcaneum, 398. 
" carpal bones, 387, 
" cuboid, 399. 
" eye, 580. 
*' elbow-joint, 388. 

results of, 391. 
" femur, head and neck, 402. 
" fibula. 400. 
" fingers, 386. 
" hip-joint, 402. 

for gunshot injuries, 406. 
statistics of, 407. 
'* humero-scapular articula- 
tion, 392. 

by a longitudinal inci- 
sion, 392. 
by an oval incision, 393. 
results of, 393. 
** humerus in continuity, 391. 
" knee-joint, 400. 
" lower jaw, 653. 
" metacarpal bones, 386. 
*' metatarsal bones, 395. 
" phalanges of the hand, 386. 
*' " " foot, 395. 

" radius, 387. 
" radio-carpal articulation, 
388. 



Excisions of the scaphoid, 399. 

" scapula, 394. 

shoulder-joint, 392. 
" tarsal bones, 395. 
" thyroid gland, 695. 
" tibia, 400. 
'* toes, 395. 
" tongue, 641. 
" tonsUs, 632. 
" ulna, 387. 

" ulno -humeral articulation, 
388. 

" upper jaw, 647. 
" uvula, 634. 
" wrist-joint, 388. 
Exomphalos, 743. 
Exophthalmia, 578. 

in goitre, 579. 
Exophthalmos, 578. 

anasmic. 579. 
Exostosis, 408, 489. 
eburnated, 489. 
hard, 489. 
of the teeth, 660. 
spongy, 489. 
Extension apparatus, 296. 
External iliac artery, ligation of, 230. 
Extra-uterine pregnancy, 906. 
Extravasation of urine, 811. 
Extremities, gunshot wounds of, 119. — See 

Fractures and Dislocations. 
Eye, artificial, 581. 

congenital malformation of, 538. 
diseases of. 538. 
excision of, 580. 
foreign bodies in, 553. 
squint, 551. 
surgery of, 538. 
tumors of, 579. 
Eyebrow, congenital tumors at the external 

angle of, 539. 
Eyeglasses. 575. 
Eyelashes, inversion of, 541. 

irregularity of. 541. 
Eyelids, adhesion of, 544. 

adhesion of, to the ball, 544. 
canthoplasty, 545. 

chronic intiammatiou of the margins of, 
540. 

cystic tumors of, 539. 
diseases of, 539. 
eversion of, 543. 
falling of the upper, 550. 
inversion of, 542. 
ophthalmia tarsi, 540. 
stye, 540. 
tumors of, 539. 



I'ace, gunshot wounds of, 105. 
Fffical fistula, 754. 
Farcy, 133. 

Femoral artery, ligation of. 229. 
Femur, dislocations of, 329. 

excision of the head and neck of, 402, 
forgun.shor, injuries, 406. 

fractures of, 282.— See Fracture, Spe- 

CiiJ. 
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Fibrinous calculus, 828. 
Fibroma, 480. 
Fibrous tumors, 480. 
fibro-adipose, 482. 
" calcareous, 482. 
" cartilaginous, 482. 
" cellular, 482. 
" cystic, 482. 
" mucous, 483. 
" muscular, 482. 
'* neuroma, 484. 

traumatic, 485. 
" osseous, 482. 
" plastic, 483. 
Fibula, dislocations of, 338. 
excision of. 400. 
fractures of, 307. 
Filet, 031. 

Fingers, amputation of, 347. 

excisions of, 386. 
Fistula, anal, 778. 
fajcal, 754. 

from gunshot wounds, 115. 
treatment of, 754. 
incurable urethro- and vesico-vaginal, 

928. 
perineal, 811. 
recto-vaginal, 930. 
urinary, 745, 811. 

in the female, 915. 

operations for, 922. 
Bozeman's method, 917. 
preparatory treatment, 915. 
Sims & Emmet's method, 
91G. 

Flint's apparatus for thoracentesis, 701. 
Floating bodies in joints, 444. 
Foot, amputations of, 359. 
club, 450. 

dislocations of, 310. 
excisions of, 395. 
flat, 463. 
fractures of, 310. 
synovial sacs of, 396. 
Forceps, artery, 385. 
bone, 383. 

canula (Well's), 560. 
Coxeter's, 849. 
crutch-shaped. 543. 
for extracting teeth, 661. 
lithotomy, 846. 
urethral, 859. 
Forearm, amputations of, 353. 
excisions of, 325. 
fractures of, 280 
Foreign bodies in the air-passages, 668. 
in the ear, 584. 

" eyes, 553. 

" nose, 600. 

" oesophagus, 682. 

" pharynx, 682. 

" rectum, 772. 
Fracture-beds, Crosby's, 295. 
Daniel's, 294. 
Jenks', 294. 
movable, 303. 
Fractures, 233. 
bending, 234. 



Fractures, beds for, 293. 
causes of. 235. 

exciting or immediate, 235. 

predisposing, 235. 
comminuted or multiple, 234. 
complete, 234. 
complicated, 234. 
compound, 248. 

of the leg, apparatus for, 309, 
crepitus in, 236. 
definition of, 233. 
delayed union in, 250. 

treatment of, 252. 
denticulated, 234. 
diagnosis of, differential, 236. 
double, 234. 

epiphyseal separations, 235. 
fissure, 234. 

general considerations of, 233. 
gunshot, 254. 

treatment of, 255. 
impacted, 234, 238. 
incomplete, 234. 
intra-uterine, 236. 
longitudinal, 234. 
nomenclature of, 233. 
non-union of, 250. 

treatment, 252. 
oblique, 234. 
partial, 234. 

preternatural mobility in, 237. 

punctured, 234. 

repair of, 239. 

serrated, 234. 

signs of, general, 236. 

single or simple, 234. 

special, 257. 

Barton's, 278. 
Colics', 275. 
of the carpus, 281. 
" cheek-bones, 257. 
" clavicle, 267. 
author's dressing for, 269. 
of the femur, 282. 

compound,- 302. 
extension apparatus for, 296, 
extra-capsular, 285. 
signs of. 285. 
treatment of, 289. 
epiphyseal separations, 304. 
diagnosis of, differential, 

287 
gunshot, 302. 

Hodgen's apparatus for, 
303. 
in adults, 293. 
in children, 301. 
intra-capsular, 283. 
signs of, 284. 
treatment of, 289. 
of the condyles, 304. 

" shaft, 291. 
movable bed for, 303. 
spUnts for, 298. 

Smith's anterior, 303. 
thigh for children, 302. 
treatment of by plaster of 
Paris, 298. 
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Fractures, of th- fibula, 307. 

" nandle of the malleus, 581). 
" humerus, 271. 

long splint for, 272. 

near elbow-joint, 273. 

dressing for, 272. 
*' larynx and trachea, 263. 
" lower jaw, 2.'>8. 

author's apparatus for, 
2.-)9. 

Kingsley's a^Dparatus 
for, 200. 
" metacarpus, 281. 
" metatarsus, 310. 
" os-hyoides, 2(52. 
" ossa nasi, 257. 
" patella, 30G. 
" pelvic bones, 281. 
" phalanges of the foot, 310. 
" phalanges of the baud, 281. 
" radius, 27-i. 

dressing for, 277. 
" radius and ulna, 280. 
' ' ribs and their cartilages, 206. 
" scapula, 270. 
" skull, 523. 

in children, 524. 
" sternum, 205. 

tarsus, 310. 
" of the teeth, 658. 
" tibia, 307. 
" tibia and fibula, 308. 
" true vertebrtE, 263. 
" ulna, 278. 
" coronoid process, 279. 
" olecranon, 278. 
" shaft, 280. 
Pott's, 307. 

splints for, 244. — See Splints. 
siDontaneous displacement in, 237. 
transverse, 234. 
treatment of, general, 242. 
Fraenura, short, of the penis, 7d7. 

of the tongue, 031. 
Frog tongue, 035. 
Gall-bladder, wounds of, 753. 
Ganglia, lymphatic, syphilitic induration of, 

101. 
Ganglion, 477. 
Gangi-ene, 52. 

amputations during the progress of, 55. 
dry, 57. 

from scorbutus, 59. 
from the use of ergot, 59. 
hospital, 00. 

causes of, 00. 
diagnosis of, 05. 
general remarks on, 60. 
pathology of, 05. 
prognosis in, 65. 
symptoms, constitutional, 64. 
local, 62. 

moist, 58. 
senile, 57. 

treatment of, 58. 
spontaneous, 55. 
from embolism, 55. 
" thrombosis, 56. 



Gangrene, traumatic, 52. 
immediate, 52. 
intermediate, 53. 
secondary, 54. 
Gelatiniform cancer, 512. 
Gelatinous cancer, 512. 
Generative organs, female, 891. 

male, 804. — See also Ovary, TeEticles 
and Uterus. 
Genito-urinary organs, congenital defects 
of, 792. 

failures in development of, 864. 
malformations of, 804. 
surgery of the female, 891. 
surgery of the male, 792. 
Gibbons' aneurism compressor, 214. 
Glanders, 133. 

origin of, 133. 
symptoms of, in man, 134. 
symptoms of, in the horse, 133, 
treatment of, 134. 
Glands, buccal, 039. 
labial, 039. 
lingual, 039. 
lymphatic, 197, 495. 

chancroidal, 155. 

gonorrhoeal, 150. 

hypertrophy of, 496. 

scrofulous enlargement of, 495. 

syphilitic, 101. 

tumors of, 495. 
meibomian, 540. 
parotid, 038. 
prostate, 818. 
sublingual, 635. 
thyroid, 092. 
Glaucoma, 502. 

cum ophthalmia, 563. 
simplex. 502. 
treatment of, 563. 
Gleet, 148. 
Glioma, 485. 
Glottis, oedema of, 670. 
Goitre, 092. — See Bronchocele. 
Gonorrhoea, 142. 

complications of, 149. 

ab.scesses, 150. 

adenitis, 150. 

balanitis, 149. 

balano-posthitis, 149. 

chordee, 143, 150. 

conjunctivitis, 150. 

cystitis, 150. 

epididymitis, 151. 

hi^morrhage, 150. 

kerato-iritis, 150. 

paraphimosis, 150. 

phimosis, 150. 

posthitis, 149. 

prostatitis, 150, 818. 

rheumatism, 150. 

sclerotitis, 150. 

gleet, 148. 
virulenta in the female, 154. 

treatment of, 154. 

virulenta in the male, 142. 

first stage, 142. 

second stage, 143. 
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Gonorrhoea, third stage, 144. 

treatment, preventive, 144. 
„ " curative, 146. 

Gooch s uterine polypus instraments, 901. 
Graeie's cystotome, 509. 

operation for trichiasis, 541. 

peripheric linear extraction, 571. 
Graafian vesicle, dropsy of, 893. 
Graves' disease, 579. 
Grease, 184. 

Gross's lithotomy staff, 845. 

Gum-boil, 652. 

Gums, hypertrophy of, 649. 

phagedenic ulceration of, 657. 
Gummy tumors. 167. 
Gunshot fractures, 254. 

treatment of, 255. 
Gunshot wounds, 94. 

in the umbUical region, 113. 
of the abdomen, 112. 
" bladder, 117. 
" chest, 107. 

penetrating. 111. 
perforating, 107. 
superficial, 107. 
" colon, 113. 
" extremities, 119. 
" face. 105. 
" head, 101. 

penetrating, 103. 
perforating, 102. 
" heart, 107, 111. 
" kidneys, 117. 

larynx, 106. 
" liver, 116. 
" lungs, 108. 
" neck, 106. 
" pancreas, 116. 
" peritonEeum, 112. 

small intestines, 113. 
" spine, 106. 
" stomach, 115. 

" thoracic blood-vessels, 107, 111. 
treatment of, 96. 



Haematocele, 880. 

ovarian, 892. 

pelvic, 908. 
Hematoma auris, 582. 
Hajmaturia, 824. 

Hajmorrhage, after extraction of teeth, 
6U2. 

arterial, 172. 
in lithotomy, 851. 
means of arresting, 172. 
permanent, 174. 

acupressure, 178. 

caustics, 76. 

cautery, 76. 

cold water, 76. 

"constriction," 181. 

crushing, 181. 

elevation of the limb, 76. 

exposure to air, 76. 

hot water, 76. 

means of arresting, perma- 
nent, 174. 



Haemorrhage, ligature, 177. 

styptics, 76. 
torsion, 180. 
temporary, 172. 

tourniquet, 172. 
nasal, 605. 

spontaneous arrest of, 174. 

rationale of, 174. 
venous, 187. 
Hasmorrhoids, 781. 

external, surgical treatment of, 783. 
internal, 784. 

surgical treatment of, 785. 
actual cautery, 786. 
ecraseur, 786. 
excision, 786. 
galvanic cautery, 786. 
Ugation of, 787. 
therapeutical treatment of, 782. 
Hand, amputations of, 347. 
dislocations of, 328. 
excisions of, 386. 
fractures of, 281. 
Hanging. — See Apncea. 
Hard cancer, 505. 
Hare-lip, 613. 

double, complicated with alveolar fis- 
sure, 618. 
pin, 80. 

period for operation in, 614. 
single uncomiilicated, 614. 
complicated with alveolar fissui'e, 
617. 
suture, 80. 
Head, gunshot wounds of, 101. 

penetrating, 103. 
perforating, 102. 
injuries and surgical diseases of, 517. 
Heart, gunshot wounds of, 107, 111. 
Henry's plaster bandage cutters, 247. 
Hernia, abdominal, 714. 
crural, 739. 

definition and classification of, 714. 
diaphrag-matic, 745. 
prognosis in, 745. 
treatment, 746. 
entero-vaginal, 749. 
epigastric, TKi. 
exomphalos, 743. 
femoral, 739. 

anatomy of, 739. 
contents of, 741 . 
diagnosis of, 742. 
treatment of, 742. 

by operation, 743. 
general anatomy of, 715. 
inguinal, 724. 

congenital, 725. 

in the female, 728. 

treatment of, 729, 
in the male, 725. 
of the tunica vaginalis, 727. 
strangulated, 726. 
sj'mptoms of, 725. 
treatment of, 726. 
non-congenital in the male, 729. 
anatomy of, 729. 
bul/onocele, 729. 
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Eemla, diagnosis of, 730. 

direct, 738. 
incomplete, 729. 
internal, 729. 
oblique, 729. 
oscheocele, 729. 
scrotal, 729. 
strangulated, 730. 

operation for, 733. 
treatment of, 732. 
internal strangulated, 767. 
irreducible, 721. 

treatment of, 722. 
ischiatic, 748. 
lumbar, 746. 
median ventral, 750. 

from atrophy of the rectus ab- 
dominis, 750. 
" laceration of the liuea alba, 
751. 
merocele, 739. 
obturator, 746. 

anatomy of, 747. 
symptoms of, 747. 
treatment of, 748. 
of the ovaries, 728. 

" testicle, 866. 
omphalocele, 743. 
perineal, 750. 
pudendal, 748. 
recto- vaginal, 749. 
reducible, 716. 

general treatment of, 717. 
radical treatment of, 719. 
Wiitzer's apparatus, 720. 
strangulated, 722. 

general treatment of, 723. 
herniotomy for, 724. 
posture in, 724. 
prognosis in, 724. 
taxis, 724. 
umbilical, 748. 
in adults, 744. 

anatomy of, 744. 
strangulated, 744. 

operation for, 744. 
ill infants, 743. 
vaginal cystocele,749. 
vaginal enterocele, 749. 
vaginal rectocele, 749. 
ventral, 751. 
vesico-vaginal, 749. 
Hernia cerebri, 535. 

" of the lungs, 110. 
Herniotomy, 724. 

of the structures outside of the sac, 787. 
Hey's saw. 529. 
Hip -joint disease, 433. 

apparatus for, 440. 
treatment of, 438. 
dislocations at, 329. 
excisions at, 402. 
Hodgen's suspension splint, 305. 
Holt's instrument for stricture, 807. 
Hordeolum, 540. 
Horn-like tumors. 499. 

upon the nails, 499. 
Hospital gangrene. — See Gangrene. 



Housemaid's knee, 469. 
Humerus, dislocation of, 818. 
excisions of, 391. 
fractures of, 271. 
Hydrarthrosis, 425, 428. 

treatment of, 428. 
Hydrocele, 872. 
encysted, 879. 

sjTnptoms of, 880. 
treatment of, 880. 
of the cord, 878. 

treatment of, 879. 
of the tunica vaginalis testis, 872. 
palliative operations for, 873. 
radical " " 874. 

by injection of iodine, 874. 
by long incisions, 876. 
by setons, 877. 
by other methods, 877. 
in adults, 872. 
in infants, 877. 
in women, 914. 
Hydrocephalus, acute, 536. 
chronic, 536. 
encephalocele, 537. 
meningocele, 537. 
treatment of, 537. 
Hydrophobia, 129 

differential diagnosis of, 131. 
origin of, 129. 
pathology of, 131. 

period of incubation in the dog, 129. 
" " " " " man, 130. 

symptoms of, in man, 130. 

" " dog, 129. 

treatment, 132. 
Hydrothorax. 700. 
Hygroma, 467. 
Hypermetropia, 574. 
Hypertrophy of bone, 408. 
Hj'pospadias, 795. 
Hysterotomy, 905. 

Iliac artery, ligation of, 230. 
Impetigo, syphilitic, 164. 
Impotence, 890. 
Incontinence of urine, 816. 
Inferior maxilla. — See Maxilla Inf. 
Inflammation, 19. 
acute, 23. 

treatment of, 24. 

alimentation, 29. 

bleeding, 28. 

cathartics, 29. 

constitutional. 27. 

diaphoretics, 29. 

diuretics, 29. 

elevation of the inflamed part, 
25. 

incisions, 26. 
leeches, 25. 
local, 24. 
nauseants, 29. 
opium, 29. 
rest, 25, 31. 

removal of pressure, 25. 
sedatives, 24. 
stimulants, 29. 
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Inflammation, acute, treatment of, local, 24. 
water, 24. 
causes of, 23. 29, 32. 
chronic, 29. 

treatment, constitutional, 30. 
local, 30. 

compression, 31, 35. 
counter-irritants, 31. 
incisions, 31. 
motion and use, 31. 
rest, 31. 

sedatives, 30, 35. 
stimulants, local, 31 
water, 30. 
constitutional signs of, 22. 

fever, 22. 
definition of, 19. 
erysipelatous, 32. 
general considerations of, 19. 
local signs, 21. 

in organs of special sense, 22. 
pain, 21 . 

reflex, 22. 
redness, 21. 
swelling, 22. 
temperature, 21. 
tenderness, 21. 
pathology of, 19. 
phlegmonous, 23. 
state of the blood-vessels in, 20. 
terminations of, 20. 
gangrene, 52. 
ulceration, 42. 
varieties of, 23. 
Inguinal hernia, 724. —See Hernia. 
Inoculation of syphilis, 109. 
Innominata, ligation of, 225. 
Insects, venomous wounds from, 123. 
Internal iliac, ligation of, 232. 
Intervertebral cartilages, ulceration of, 758. 

rupture of, 263. 
Intestines, gunshot wounds of, 113, 753. 
• obstructions of, 707. 
intussusception, 707. 
invagination, 767. 
Intussusception, 767. 
operation for, 709. 
prognosis in, 768. 
symptoms of, 768. 
treatment of, 769. 
Invohicrum, 423. 
Iridectomy, 559. 
Iridenkleisis, 500. 
Iridesis, 560. 
Iridodesis, 560. 
Iridodialysis, 560. 

Iris, adhesions of, the free margins, 558. 

to the capsule of the lens, 558. 
diseases of, 558. 
inflammation of, 558. 
syphilitic, 165. 
Iritis, 558. 

syphilitic, 165. 
Irritation, 19. 

Ischiatic hernia, 748.— See Hernia. 

Jacobsen's lithotrite, 836. 

Jaw. — See Maxilla inferior and superior. 



Jenks' fracture-bed, 294. 
Joint, ankle. — See Ankle-joint, &c. 
Joints, anchylosis of, 426, 443. 
arthritis, 434. 

chronic rheumatic arthritis, 430. 

treatment of, 432. 
coxalgia, 483. 
diseases of, 424. 
eburnation, 431. 
floating bodies in, 444. 
gonorrhceal arthritis, 432. 
hip-joint. — See Hip-joint, 
hydrarthrosis, 425, 428. 
inflammation of, 424 

treatment of, 426. 
loose bodies in, 444. 
morbus coxae, 433. 
neuralgia of, 444. 
pyarthrosis, 425. 

treatment, 428. 
synovitis, 424. 
syphilitic arthritis, 432. 

Keloid, 501. 

Keratitis, 555. 

Keratoconus, 556. 

Kerato-iritis, gonorrhoeal, 150. 

Keratonyxis, 567. 

Kidney, wounds of the, 753. 

gunshot, 117. 
Kingsley's apparatus for fracture of tht 
lower jaw, 261. 

artificial palate, 628. 
Knee-joint, excision at, 400. 
Kooma, 607. 
Kyphosis, 450. 

Labia, abscess of, 912. 

encysted tumors of, 913. 

fibrous tumors of, 913. 

noma, 913. 

varicocele of, 913. 
Labial glands, encysted tumors of, 639. 

diagnosis and treatment. 640. 
Lachrymal sac and canal, diseases of, 545. 
Laryngeal mirrors, 079. 
Laryngoscope, 080. 
Laiyngoscopy, 079. 
Laryngotomy, 074. 
Larynx, abscess of 671. 

foreign bodies in, 668. 

fractures, 263. 

growths within, 671. 

gunshot wounds of, 106. 

syphilitic ulceration of, 670. 

tubercular " " 670. 
Lateral curvature of the spine, 446. 

apparatus for, 449. 

causes of. 448. 

treatment of, 448. 
Leg, amputations of, 370. 
Leibreich's ophthalmoscope, 576. 
Lens, crystalline, dislocation of, 573. 

opacity of, 563. — See Cataract. 
Lepra syphilitica, 164. 
Leucoma, 555. 

Levis' instrument for reducing dislocations 
of the thumb and fingers, 329. 
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Lids. — See Eyelids. 

Ligation of Arteries, 177, 206. — See Arteries. 
Ligation of jaternal haemorrhoids, 787. 
Ligature, in aneurism, 200. 

silk, 177. 

sub.stitutes for, 177. 
Linea alba, laceration of, 751. 
Lipoma, 480, 590. 
Tiips, chancre of, 630. 

congenital fissure of the commissures, 
020. 

" " lower, 620. 

' " " upper, 613. 

complicated, 018. 
double, 618. 
single, 014, 617. 
epithelioma of, 030. 
erectile tumors of, 631. 
hare -lip, 013. — See Hare-lip, 
hypertrophy of, 031. 

of the glands, 031. 
surgery of, 013. 
Lithootasy, 801. 
Lithoclast, 837. 
Lithotome cache, double, 855. 

single, 854. 
Lithotomy, 843. 
bilateral, 855. 

Dupuytren's method, 855. 
Che.selden's operation, 844. 
choice of, from lithotripsy, 836. 
haemorrhage in, 851. 
high operation, 857. 
hypogastric, 857. 
instruments for, 845. 
in the female— lateral oblique, 862. 

vesico-vaginal, 803. 
lateral, 844. 
Marian operation, 852. 
median, 852. 
medio-bilateral, 854. 
medio-latcral, 854. 
other perineal sections, 856. 
preparations for. 844. 
recto-perineal, 856. 
recto-vesical, 856. 
staffs for, 853. 
stone-crusher for, 851. 
supra-pubic, 857. 
Lithotriptor, 837. 
Lithotripsy. 836. 

Baron Heurteloup's method, 841. 
choice of, from lithotomy, 836. 
Civiale and Thompson's method, 839. 
insti-uments for, 837. 
Moore's method, 843. 
preparation for, 839. 
Lithotrite, 835. 
Lithotrity, 835. 
Little's hthotomy staff, 853. 
Liver, abscess of, 760. 
cystic tumors of, 762. 
hydatids of, 702. 
wounds of, 753. 
gunshot, 116. 
Lock-jaw, 72. 

Loose bodies in joints, 444. 
T/ordosis, i48. 



Lower jaw.— See Maxilla Inferior. 

Lumbar abscess, 758. 

Lumbar hernia. 740. 

Lumbar vertebrse. — See Vertebrae. 

Lungs, gunshot wounds of, 108. 

hernia of, 110. 
Lupus exedens, 598, 
Luxations, 310.— See Dislocations. 
Lymphatic ganglia, induration of, 161. 
Lymphatic glands, inflammation of, 197. 

scrofulous hypertrophy of, 495. 

simple " " 496. 

tumors of, 495. 
Lymphatics, diseases of, 195. 

inflammation of, 195. 
causes of, 195. 
symptoms of, 196. 
treatment of, 196. 
Lymphatitis, 195. 
Lymphomata, 495. 

Mammary glands, abscess of, 702. 
amputation of cancerous, 713. 
enlargement of the absorbent glands 

of, 712. 
hypertrophy of, 704. 
inflammations of, 702. 
malfonnation of, 702. 
surgical diseases of, 702. 
tumors of, 704. 

acephalo-cysts, 708. 
adenocele, 705. 

pathological anatomy of, 706. 
adipose, 708. 
cancer, hard, 708. 

pathological anatomy of, 710. 
treatment of, 710. 
carcinoma. 708. 

hydatides, 705. 
cartilaginous, 708. 
chronic mammary, 705. 
colloid, 712. 
cystic sarcoma, 705. 
encephaloid, 712. 
fungus hajmatodes, 712. 
glandular. 705. 
hydatid. 708. 
lacteal cystic. 705. 
melanosis, 712. 
osseous, 708. 
pancreatic sarcoma, 705. 
sebaceous cysts, 708. 
scro-cystic sarcoma, 705. 
Markoe's lithotomy staff, 853. 
Maxilla, inferior alveolar, abscess of, 652. 
dislocations of, 312. 
excision of, 653. 
fractures of, 258. 

apparatus for, 259. 
necrosis of, from eruptive diseases, 651. 

" phosphoiTis, 650. 
tumors of, 049. 
epulis, 648. 
Maxilla superior-alveolar, abscess of, 658. 
antrum, abscess of, 644. 

dropsy of, 645. 
excision of, 647. 

necrosis of, from eruptive diseases, 651 
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Maxilla, necrosis of, from phosphorus, 650. 
tumors of, 646. 

dentigerous, 646. 
epulis, 648. 
Maxillary bones, surgery of, 644. 
Mayor's apparatus for dislocation of the 

clavicle, 818. 
May's artery compressor, 214. 
Meatus auditorius, excess of cerumen in, 
583, 

foreign bodies in, 584. 

furunculi of, 584. 

inflammation of, 586. 

polypi in, 585. 

pustules of, 584. 
Medullary cancer, 510. 
Medullary sarcoma, 510. 
Melanosis, 512. 
Melanotic cancer, 512. 
Membrana tympani, artificial, 592. 

inflammation of, 587. 

injuries of, 588. 

punctures of, 587. 
Membranous croup, 672. 
Meningocele, 537. 
Merocele, 739. 

Metacarpal bones, dislocations of, 328. 
excisions of, 386. 
fractures of, 281. 
Metatarsal bones, dislocations of, 338. 
excisions of, 395. 
fractures of, 310. 
Miner's elbow, 472. 
Moles, 495. 
Mollities ossium, 411. 
Morbus coxae, 433. 

senilis, 430. 
Mother's mark, 494. 
Mouth, diseases of, 631. 
surgery of, 631. 
tumors of, 635. 

encysted of, 638. 

of the buccal glands, 639. 
" folUcles, 639. 

labial glands, 639. 
" lingual " 639. 
" saUvary " 639. 
erectile, of the tongue, 644. 
Mucous cancer, 512, 
patches, 164. 
tumors, 483. 
Mulberry calculus, 826. 
Murrain, 135. 
Muscae volitantes, 562. 
Muscular tumors, 482. 
Myeloid tumor of bone, 492. 
Myelo-plaxis, of Lebert, 492. 
Myomata, 483. 
Myopia, 574. 
Myringitis, 587. 
Myringodectomy, 587. 
Myxoma, 483. 
Myxomatous cancer, 512. 

Naevi, cavernous, 494. 

venous 104. 
TTasr.l bones, fracture of, 257. 
Nasal calculi, 600. 



Nasal catarrh, 599. 

douche, 600. 
Navel, ruptured, 743. 
Nebula, 555. 
Neck, Derbyshire, 692. 

gunshot wounds of, 106. 
tumors of, 688. 

bronchocele, 692. 
carcinoma, 692. 
encysted, 689. 
goitre, 692. 
hygromatic, 689. 
lymphatic, 689. 
lympho-sarcoma, 691. 
prelaryngeal bursal, 688. 
wry neck, 696. 
Necrosis, 421. 

from syphilis, 168. 
of the maxillje, 651. 

from phosphorus, 650. 
of the teeth, 656-660. 
Needle-holder, Bozeraan's, 928. 
Needles, 78. 

American aneurism, 209. 
movable, immovable, 209. 
Nerves, concussion of, 119. 
contusion of, 119. 
complete section of, 121. 
gunshot and other injuries of, 119, 

treatment of, 121. 
laceration of, 119. 
tumors of, 484. 
Neuralgia of joints, 444. 

of the teeth, 658. 
Neuromata, 484. 

Nipple, congenital malformations of, 702, 

fissures of, 702. 

inflammation, 702. 

pleiomastia, 702. 

surgical diseases of, 703. 
Nodes, 167. 
Noli me tangere, 598. 
Noma, 657. 

Nose, abscess of the septum, 600. 

congenital malformations of, 596. 
coryza, 599. 
diseases of, 596. 
epithelioma of, 597. 
foreign bodies in, 600. 
h£emorrhage from, 605. 
hypertrophy of, 596. 

of the mucous membrane of, 599. 
lipoma, 596. 
lupus nasi, 598. 
nasal calculi, 600. 
necrosis, strumous, 598. 

syphilitic, 599. 
noli me tangere, 598. 
oztena, 599. 

plastic operations for, 607, 
polypi of, 601. 

ceUular, 601. 

cystic, 603. 

encephaloid, 604. 

fibrous, 603. 

fleshy, 601. 

gelatinous, 601. 

mucous. 601. 



INDEX. 



polypi of, sarcomatotis, 603, 

soft, 601. 
rhinolitlas, 600. 
rhinoplasty, 607. 
rhinorrhoea, 599. 

catarrhal, 599. 

strumous, 599. 
Burgery of, 596. 

thickening of the nmcous membrane, 
599. 

ulceration of, simple, 599. 
strumous, 598. 
syphilitic, 599. 
Nott's rectilinear ecraseur, 787. 

Obturator hernia, 746. 
Odontalgia, 658. 
(Edema of the glottis, 678. 
CEsophagotomy, 686. 
(Esophagus, bougie for, 684. 

contraction of, 682. 
permanent, 682. 
spasmodic, 682. 

diseases of, 681. 

foreign bodies in, 682. 

probang and snare for, 683. 

occlusion of, 682. 

strictures of, 682. 

surgery of, 681. 
Omphalocele, 743. 
Onychia syphilitica, 165. 
Ophthalmia, 546. 

catarrhal, 547. 

contagious, 547. 

Egyptian, 547. 

gonorrhoeal, 547. 

neonatorum, 548. 

of new-born children, 548. 

purulent, 547. 

tarsi, 540. 
Ophthalmoscope, 576. 
Orbit, cellular inflammation of, 578. 

tumors of, 579. 
Orchitis, 865. 

syphilitic, 165. 
Organs of generation, in the female, 891, 

in the male, 864. 
Oscheocele, 729. 
Os hyoides, fractures of, 202. 
Ossanasi, fractures of, 257. 
Osteo-cephaloma, 513, 
O.steoid cancer, 513. 
Osteoma, 489. 

of the soft tissues, 491. 
Osteo-malacia, 411. 
Osteo-myelitis, 415. — See Bone. 
Osteo-sarcoma, central, 492. 
Ostitis, 413. 

symptoms of, 414. 

syphilitic, 168. 

treatment, 415. 
Otalgia, 594. 
Otitis interna, 591. 

media, 591. 

purulenta, 592. 
Otophone, 595. 
Otorrhoea, 586. 
Otoscopy, 589 



Ovarian dropsy, 893. 
diagnosis of, 893. 
treatment of, 895. 
Ovaries, absence of, 891. 
abscess of, 892. 
apoplexy of, 892. 
atrophy of, 891. 
diseases of, 891. 
dropsy of, 892. 

acupuncture in, 897. 

diagnosis of, 893. 

electricity in, 897. 

excision of a portion of sac, 896. 

extirpation of the sac, 897. 

free incisions, 896. 

injection of the sac, 897. 

subcutaneous punctui'e in, 897. 

symptoms, 893. 

tapping in, 895. 

through the vagina, 896. 

treatment of, 895. 
hsematocele of, 892. 
haemorrhage in, 892. 
hernia of, 891. 
inflammation of, 891. 
malformation, 891. 
rudimentary development of, 891. 
tumors of, 892. 

cystic, 892. 
Ovariotomy, 897. 
Ovaritis, 891. 

Ovula Nabothii, expansion of, 903, 
Oxalate of lime calculus, 826. 
Oxalic acid diathesis, 826. 
Ozaena, 599. 

Palate, artificial, 627. 
cleft, 620. 

staphyloraphy, 621. 

surgery of, 613. 

uranoplasty, 624. 
Painful subcutaneous tubercle, 484. 
Pancreas, gunshot wounds of , 116. 
PapUliform tumor, 497. 
Papillomata, 497. 
Papula syphilitica, 164. 
Paracentesis abdominis, 764. 

of the tunica vaginalis, 873. 

thoracis, 700. 

in hydrothorax, 700. 
" pyothorax, 701. 

tympani, 587. 

vesic£B, 814. 
Paraphimosis, 798. 

gonorrhoeal, 150. 

taxis in, 798, 
Parotid gland, encysted tumors of, 688L 

of the ducts, 638. 
Patella, dislocations of, 336. 

fractures of, 306, 
Pelvic bones, fractures of, 281. 
Pelvic hajmatocele, 908, 
Pemphigus from syphilis, 164. 
Penis, amputation of, 799, 

epithelioma of, 799. 

herpes of the glans, 800. 
of the prepuce, 800. 

paraphimosis, 150, 798. 
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Penis, scirrhus, 800. 

vegrecations upon. — See also Urethra and 
Urinary Apparatus, 
Perineal abscess, 811 

fistula, 811. 

hernia, 750. 

section, 808. 
Periosteum, inflammation of, 165-411. 
Periostitis— acute diffused, 413. 

symptoms of, 412. 

traumatic, 413. 

treatment, 413. 

syphilitic, 105, 167. 
Periostotome, 385. 

Peritonasum — as a hernial covering, 715. 

gunshot wounds of, 118. 
Peters' urethrotome, 808. 
Petit's tourniquet, 172. 
Phalanges of the foot, amputations of, 
359. 

dislocations of, 838. 
excisions of, 395. 
fractures of, 310. 
Phalanges of the hand, amputations of, 
347. 

dislocations of, 328. 

excisions of, 386. 

fractures of, 281. 
Pharynx, dilatation of, 681. 

diseases of, 681. 

foreign bodies in, 683. 

surgery of, 681. 

tumors in, 681. 
Phimosis, 797. 

in gonorrhoea, 150. 
Phlebectasis, 190. 
Phlebitis, 193. 

adhesive, 194. 

causes of, 193. 

diffuse, 195. 

idiopathic, 193. 

suppurative, 194. 

traumatic, 194. 

treatment of, 195. 
PhleboUths, 191. 
Phosphatic calculi, 826. 

diathesis of, 826. 
Physick's gorget, 847. 
Piles, 781. 

external, 783. 

internal, 784. 

treatment, 783. 
Pirogoff's osteo-plastic operation, 368. 
Pityriasis, 164. 
Plaster bandage, 247. 

cutters, 347. 
Plaster, adhesive, 80. 

canton flannel, 81. * 

caoutchouc, 81. 

common, 80. 

isinglass, 81. 

lac, 83. 
Pleiomastia, 703. 

Poisoned wounds by inoculation, 133. 
charbon, ;135. 
glanders, 133. 
grease, 134. 
in autopsies, 139. 
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Poisoned virounds by inoculation, in autop- 
sies, symntoms, 139. 

treatment, curative, 141 . 
" preventive, 141. 
in dissection, 137. 
in operations, 140. 

of the patient, 140. 

" surgeon, 140. 
malignant- pustule, 135. 
from poisoned arrows, 93. 
rabid animals, 139. 
venomous insects, 183. 
bee, 133. 
bug, 123. 
centipede, 133. 
flea, 183. 
gnat, 123. 
mosquito, 133. 
scorpion, 134. 
spider, 133. 
tarantula, 133. 
treatment of, 133, 134. 
venomous serpents, 134. 
adder, 136. 
cobra di capello, 186. 
copperhead, 135. 
cotton mouth, 135. 
cro talus, 134. 
hooded snake, 136. 
massasauga, 135. 
rattlesnake, 134. 
symptoms of, 136. 
treatment of, 137, 
viper, 130. 
water moccasin, 135. 
Polypus of the dental pulps, 660. 
ear, 585. 
larynx, 671. 
nose, 601. — See Nose, 
rectum, 776. 
urethra, 800. 
uterus, 901. 
Popliteal artery, ligation of, 228. 
Porcupine disease, 499. 
Posterior tibial artery, ligation of, 227. 
Posthitis, 149. 
Potter's nasal douche, 600. 
Pott's disease of the spine, 450. 

fracture of the fibula, 307. 
Pregnancy, extra-uterine, 906. 
Presbyopia, 575. 

Primitive carotid artery, ligation of, 225. 
Probes— bullet, 98. 

lachrymal, 546. 

Nelaton's compound, 98. 
Procidentia oculi, 578. 
Prolapsus ani, 789. 
Proptosis, 578. 

Prostate gland, abscess of, 818. 

atrophy of, 818. 

calculi, 858. 

enlargement of, 816. 

inflammation of, 818. 

prostatorrhoea, 818. 
Prostatitis, 818. 

gonorrhoeal, 150. 
Prostatorrhcea, 818. 
Prothesis oculi, 581, 
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Proud flesh, 44. 
Pruritus ani, 791. 
Psoas abscess, 756. 
Psoitis, 756. 

Psoriasis syphilitica, 164. 
Pterj'gium, 554. 

operation for, 554. 
Ptosis, 550. 
Pudendal hernia, 748. 
Pupil, artificial, 559. 
Pus — absorption of, 37. 

corpuscles, 37. 

laudable, 37. 

microscopic appearance of, 37. 

source of, 37. 
Pustulse syphiliticae, 164. 
Pustule, benign, 136. 

malignant, 135. 

symptoms of, in man, 136. 
treatment, 136. 
Pyaemia, 417. 

treatment, 418. 
Pyarthrosis, 425, 428. 

treatment of, 428. 
Pyothorax, 701. 

Quinsy, 634. 

Rabies, 129. 

symptoms of, 129. 
Racemose aneurism, 493. 
Rachitis, 409. 

Radial arteiy, ligation of, 221. 
Radius, dislocations of, 327. 
excisions of, 387. 
fractures of, 274. 
Radius and ulna, dislocations of, 325. 
excisions of, 387. 
fractures of, 280. 
Ranula, 635. 

treatment of, 637. 
Rattlesnake, the bite of, 125. 
symptoms of, 126. 
treatment of, 127. 
Recto-vaginal fistula, 930. 
Rectum, cancer of, 776. 

congenital occlusion of, 773. 

fistula of, 778, 930. 

foreign bodies in, 772. 

haemorrhoids, 781. 

piles, external surgery of, 783. 

internal " 784. 
polypi of, 776. 
prolapsus of, 789. 

strangulated, 791. 
treatment of, 789. 
speculi for, 771. . 
stricture of, 774. 
pemianent. 775. 
syphilitic, 775. 
tumors of, 776. 

cancerous, 776. 
fibro-recurrent, 776. 
polypoid, 776. 
Rectus abdominis, atrophy of, 750. 
Reflector, aural, 589. 
Regional surgery, 515. 
Resections. — See Excisions. 



Retention of urine, 812. 
Retina, apoplexy of, 561. 

inflammation of, 561. 
Retinitis, 561. 

apoplexia, 561. 
Respiratory organs, surgery of, 663. 
Rheumatism, gonorrhoeal, 144, 150. 
RhinoUths, 600. 
Rhinoplasty, 607. 

by sliding, 611. 

by torsion from the forehead, 607. 

French method, 611. 

Indian method, 607. 

Italian method, 611. 

Tagliacotius' method, 611. 
Rhinorrhoea, catarrhal, 599. 

strumous, 599. 
Ribs, dislocations of, 316. 

fractures of, 266. 

of the cartilages, 266. 
Rickets, 409. 

treatment of, 410. 
Roosa's ear syringe, 584. 
Rose cancer, 510. 
Roseola, syphihtic, 164. 
Rupiae, 164. 

■Sacro-iliac junction, diseases of, 758. 
Salivary calculus, 660. 
Sarcocele, cystic, 868. 

syphilitic, 165. 
Sarcoma, 480. 

gelatinous, 482, 

scrofulous, 495. 
Saws, chain, 384. 

Hey's, 529. 

narrow straight, 384. 

Symanowsky's, 384. 
Sayre's apparatus for extension at the 
ankle-joint, 428. 

for hip-joint disease, 441. . 

modification of Scarpa's shoe, 460. 
Scalp, lesions of, 517. 

surgery of, 517. 

tumors of, 519. 
cystic, 519. 
erectile, 519. 

fungus of the dura-mater, 530. 
" skull, 520. 

wounds of, 518. 
Scaphoid, excision of, 399. 
Scapula, excision of, 394. 

fractures of, 270. 
Scirrhus, 505. 
Scissors, hare-lip, 616. 
Scleroticonyxis, 567. 
Sclerotitis, gonorrhoeal, 150. 
Scoliosis, 446. 
Screw elevator. 529. 

Scrofulous enlargement of lymphatic 

glands, 495. 
Scrotum, chimney-sweep's cancer of, 884. 
elephantiasis arabum of, 884. 
epithelioma of, 884. 
Sequestrum, 422. 
Serpiginous eruptions, 167. 

tubercular ulcers, 167, 
Serre-fines, 80. 
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Shock, 19, 341. 

Shoulder- joint, ampntation at, 355. 

dislocation at, 818, 

excision at, 392. 
Simrock's otoscope, 590. 
Sims's speculum, 916. 
Skoliosis, 44G. 
Skull, fissures of, 527. 

fracture of, 523. 

at the base, 531. 
gunshot, 102. 

of both tables with depression, 527. 
of the inner table with depression, 
101. 

of the vault, 527. 
in adults, 527. 
in children, 524. 

trephining in, 529. 
fungus of. 520. 
Smith's anterior splint, 305. 

method of reducing dislocations of 
the humerus, 322. 
Spectacles, 575. 
Speculum, anal, 771, 

Thebaud's, 771. 
aural, 589. 

Simrock's, 590. 
Spier's, 590. 
Wildes', 589. 
vaginal, 916. 
Bozeman's, 920. 
Sims's, 916. 
Spermaspasmos, 889. 
Spermatorrhoea, 887. 

pathology of, 888. 
spasmodic, 889. 
treatment of, 888. 
Spiers' artery constrictor, 181. 

otoscope, 590. 
Spina bifida, 454. 
Spine, angular curvature of, 450. 
caries of, 450. 

apparatus for, 453. 
symptoms of, 451. 
treatment of, 452. 
cleft, 454. 
treatment of, 448. 
curvature of, angular, 450. 

lateral, 446. 
diseases of, 446. 
gunshot injuries of, 106. 
kiteral curvature of, 446. 
Pott's disease of, 450. 
tubercular diseases of, 450. 
Spleen, extirpation of, 763. 

gunshot wounds of, 116. 
removal of, 116. 
wounds of, 753. 
Splints, 243. 

Bauer's wire, 406. 
coaptation, 244. 
felt, 244. 

gutta-percha, 244. 
immovable, 245. 
leather, 245. 
pasteboard, 244. 
plaster of Paris, 245. 
rubber, 360. 



Splints, shellac, 244. 

thigh, for children, 303. 

undressed sole-leather, 245. 

vulcanized rubber, 260. 

whalebone, 244. 

wooden, 244. 
Squamae syphiliticas, 164. 
Squire's prostatic catheter, 814. 
Staphyloma comeae, 556. 
sclero-choroidal, 557. 
scleroticae, 557. 

Critchett's operation for, 557. 
Staphyloraphy, 621. 
Steatoma, 486. 

Steno's duct, encysted tumors of, 639. 

obstructions of, 639. 
SteriUty, 890. 
Sternum, fractures of, 265. 
Stomach, fistula of, 753. 
wounds of, 753. 
gunshot, 115. 
Strabismus, 551. 

operation for, 552. 

niles for, 551. 
varieties of, 551. 
Strabotomy, 552. 
Stricture of the anus, 774. 
of the oesophagus, 682. 
" rectum, 774. 

urethra, 800.— See tJrethra. 

Stye, 540. 

Subclavian artery, ligation of, 223. 
Sublingual glands, encysted tumors of the 

ducts, 635. 
Submaxillary glands, encysted tumors of 

the ducts, 635. 
SufEusio, 563. — See Cataract. 
Superior maxilla. — See Maxilla Superior. 
Surditas, 582. 
Suture, 77. 

adjuster, 924. 
Bozeman's button, 918. 
continued, 79. 
glover's, 79. 
hare- lip, 80. 
horse-hair, 78. 
interrupted, 79. 
linen, 78. 
metallic, 77. 
quilled, 79. 
silk, 77. 
twisted, 80. 
Symanowski's saw, 384. 
Symblepharon, 544. 
Synechia posterior, 558. 
Synovitis, 424. 
Syphilis, 159. 

alopecia from, 165. 
definition of, 159. 
hereditary, l71. 

treatment, 172. 
symptoms, 159. 
primary, 159. 

chancre, 160. 
signs of, 161. 
differential diagnosis, 160. 
induration of lymphatic gan- 
glia, 161. 
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Syphilis, treatment, 163, 
secondary, 163. 
alopecia, 165. 
iritis, 1G5. 
onychia, 165. 
orchitis, 165. 
eyphilo-dermata, 163. 
condylomata, 165. 
lepra, 164. 

mucous patches, 164. 

papulae, 164. 

pustulse, 164. 

roseolae, 164. 

squamae, 164. 

vesiculae, 164. 
treatment, 165. 
tertiary, 166. 
caries, 168. 
gummy tumors, 167. 
necrosis, 168. 
nodes, 167. 

osteo-hypertrophy, 168. 

ostitis, 168. 

periostitis, 167. 

treatment, 168. 

tubercular, 167. 

warts, 168. 
Syphilization, 169. 
Syphilodermata, 163. 

Talipes, 456. 

calcaneus, 464. 

cavus, 464. 

equino-varus, 456. 

equinus, 463. 

flat-foot, 463. 

plantaris, 464. 

valgus, 463. 

varus, 456. 
Tapping. — See Paracentesis. 
Tarsal bones, dislocations of, 388. 

excisions of, 395. 

fractures of, 310. 
Tartar, 660. 

Taylor's apparatus for spinal curvature, 453. 
Teeth, anatomy of, 654. 
caries of, 658. 

of the temporary, 656. 
decay of, 658. 
development of, 657. 

of the temporary, 655. 
diseases of, 657. 

of the temporary, 655. 
dislocation of, 658. 
exostosis of, 660. 
extraction of, 661. 

haemorrhage after, 663. 
fracture of, 658. 
hypertrophy of, 660. 
malposition of, 657. 
necrosis of, 660. 

of the temporary, 656. 
neuralgia of, 658. 
polypus of the pulp, 660. 
tartar, 660. 
Telangiectasis, 494. 
Tendo- A chillis, division of, 463. 
Testicle, abscess of, 865. 



Testicle, cancer of, 869. 
coUoid, 870. 
encephaloid, 870. 
Bcirrhus, 869, 

castration, 870. 

cystic disease of, 868. 
enchondroma, 868, 
sarcocele, 868. 

dermoid cysts of, 869. 

extirpation of, 870. 

failure of development of, 864. 

hernia of, 866. 

hydatids of, 869. 

inflammation of, 865. 

in the crural canal, 864. 

in the perinaeum, 864. 

non- descent of, 864. 

retroversion of, 865. 

strumous enlargement of, 866. 

tubercular enlargement of, 867. 
Test-types, 578. 
Tetanus, 70. 

causes of, exciting, 71. 
predisposing, 71. 

idiopathic, 70. 

pathology of, 73. 

prognosis in, 73. 

symptoms of, 73. 

traumatic, 70. 

treatment of, 73. 

trismus nascentium, 70. 
Thebaud's anal speculum, 771. 
Thigh, amputations of, 374. 
Thoracentesis, 700, 
Thorax. — See Chest. 
Thrombosis, 56. 
Thumb, amputation of, 350, 

dislocation of, 328. 
Thyroid gland, diseases of, 694. 

bronchocele, 692. 

extirpation of, 694, 

hypertrophy of, 694, 
Thyrotomy, 677. 
Tibia, excisions of, 400. 

fractures of, 307. 
Tibia and fibula, dislocations of, 337, 

excisions of, 400. 

fractures of, 308. 
Tibial artery, ligation of, 227. 
Tiemann's apparatus for lateral curvatura 
of spine, 449. 

modification of Scarpa's shoe, 460, 
Tinnitus aurium, 593. 
Toes, amputation of, 359, 

excisions of, 395. 
Tongue, epithelioma of, 641, 

erectile tumors of, 644, 

excision of, 641. 

frog-tongue, 635. 

hypertrophy of, 640. 

tongue-tie, 631, 
TonsUlotome, 633. 
Tonsils, abscess of, 634, 

excision of, 633. 

hypertrophy of, 632. 

inflammation of, 634, 

malignant disease of, 634. 
Torsion in haemorrhage, 180, 
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Torticollis, 696. 

causes of, 697. 

from bums, 698. 
Tourniquet. Petit's, 172. 

substitutes for, 172. 
Toynbee's artificial drum, 593. 
Trachea, gunshot wounds of, 106. 

foreign bodies in, 668. 

fractures of, 363. 
Tracheotomy, 675. 

above the thjroid gland, 677. 

below the thyroid gland, 675. 

tubes, 676. 
Trachoma, 549. 
Transplantation of skin, 46. 
Traumatic erysipelas, 33. 

tetanus, 70. 
Trephine, Gait's, 530. 

vertical, 529. 
Trephining, 529. 

for the removal of a sequestrum, 424. 

in gunshot wounds, 104. 
Trichiasis, 541. 
Triple phosphates, 827. 
Trismus, 72. 

nascentium, 70. 
Trocar and canula, 766. 
Trusses, 717. 

Tubercle, painful subcutaneous, 484. 

syphilitic, 165. 
Tumors, 465. 

adenocele, 705. 
adenoma, 496. 
adipose, 486. 
angioma, 493. 
bony, 489. 

cystic, 491. 

ebumated, 489. 

hard, 489. 

myeloid, 492. 

of the soft parts, 491. 

spongy, 489. 
■bunions, 500. 
bursal, 468. 

in front of the wrist, 473. 

in the palm of the hand, 473. 

in various parts of the body, 474. 

over the olecranon, 472. 

over the patella, 469. 

over the tubercle of the tibia, 472. 
cancer, 502. 

black, 512. 

colloid, 512. _ 

connective tissue, 509. 

epithelial, 503. 

gelatiniform, 512. 

gelatinous, 512. 

hard, 505. 

mediillary, 510. 

melanotic, 512. 

mucous, 512. 

myxomatous, 512. 

osteoid, 513. 

rose, 510. 
carcinoma, 502. 

alveolare, 512. 

meduliurum, olO. 

osteoides, 513. 



Tumors, carcinoma reticulare, 505. 
cartilaginous, 487. 
cellulo-fibrous, 482. 
cheloid, 501. 
chondroma, 487. 
cirrhosis mammae, 509, 
classification of, 465. 
clavi, 499. 

connective tissue, 482. 
corns, 499. 
comua cutanea, 499. 
cystic, 467. 
dentigerous, 646. 
dermata, 497. 
desmoid, 480. 
encephaloid, 510. 
encephaloma, 510. 
enchondroma, 487. 
epidermata, 497. 
epithelioma, 503. 
epulis, 648. 
erectile, 493. 

histological elements of, 488. 
hydatid, of liver, 762. 
multilocular, 480. 
proliferous, 480. 
serous, 467. 

simple or barren, originating in 

the connective tissue, 467. 
from occlusion of ducts, 478. 
fibroma, 480. 
fibrous, 480. 

fibro-adipose, 482. 
j " calcareous, 482. 

" cartilaginous, 482. 

" cellular, 482. 

" cystic, 482. 

" mucous, 483. 

*' muscular, 482. 

" neuroma, 484. 

" osseous, 482. 

" plastic, 483. 
fungus haBmatodes, 510. 
ganglionic, 477. 
glandular, lymphatic, 495. 
glioma, 485. 
gummy, 167. 
horn-like, 499. 

upon the naUs, 499. 
hygroma, 467. 
keloid, 501. 
lymphomata, 495. 
meduUary sarcomata, 510. 
melanosis, 512. 
moles, 495. 
mucous, 483. 
myoma, 482. 
myxoma, 483. 
osteo-cephaloma, 513. 
osteoma, 489. 

of the soft tissues, 491, 
papilliform, 497. 
papillomata, 497. 
porcupine disease, 499. 
ranula, 635. 
sarcoma, 480. 
central, 492. 
gelatiuoos, 483. 
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Tumors, scrofulous, 495. 
scirrhus, 505. 

scrofulous enlargement, 495. 
simple hypertrophy, 496. 
special. 

at the external angle of the eye- 
brow, 539. 

of the abdomen, 761. 

of the bladder, 823. 

of the breast, 704, 708. 

of the broad ligaments, 900. 

of the ear, 583. 

of the eye, 579. 

of the larynx, 671. 

of the lips, 631. 

of the liver, 762. 

of the lower jaw, 649. 

of the mouth, 635. 

of the neck, 688. 

of the orbit, 579. 

of the ovaries, 892. 

of the pharynx, 681. 

of the rectum, 776. 

of the scalp, 519. 

of the testicle, 868. 

of the upper jaw, 646. 

of the uterus, 901. 
vascular, 493. 

aneurism by anastomosis, 493. 
1 cavernous nsevi, 494. 

I capillary ectasy, 494. 

I hypertrophy, 494. 

cirsoid aneurism, 493. 

erectile, 493. 

racemose aneurism, 493. 
verrucca, 498. 
warts, 498. 
weeping sinew, 477. 
Tympanitis, 587. 

Tympanum, inflation of the cavity of, 
590. 

Types, test, 578. 

Ulceration, 42. 
Ulcers, 42, 

common, 42. 

healing of, 42. 

by epidermic grafting, 48. 

by grafting muscular tissue, 51, 

by transplantation, 46. 

healthy, 42. 

indolent, 44. 

inflamed, 45. 

irritable, 44. 

sloughing, 46. 

unhealthy, 43. 

weak fungous, 44. 
Ulna, dislocations of, 327. 

excisions of, 387. 

fractures of, 278. 
Ulna and radius, dislocations of, 325. 

excisions of, 387. 

fractures of, 280. 
Ulnar artery, ligation of, 221. 
Umbilical hernia, 743. 
Unguis, 554. 
Uranoplasty, 624. 
Urate of ammonia calculus, 824. 



Urethra, calculi in, 859. 

exploration of the male, 803. 

fissures of, 795. 
plastic operations on, 796. 
polypi of, 800. 
stricture of, 800. 
causes of, 802. 
congestive, 801. 
diagnosis of, 803. 
inflammatory, 801. 
organic, 802. 
pathology of, 803. 
permanent, 802. 
spasmodic, 800. 
treatment of, 804. 
by caustics, 810. 
" continued dilatation, 806. 
" electrolysis, 811. 
" external incision, 808. 
" forcible dilatation, 806. 
" gradual " 805. 
" internal iacision, 806. 
' ' rapid dilatation, 806. 
" rupture, 806. 
vegetations at the orifice of the female 
914. 

Urethroplasty, 796. 
Urethrotome, Civiale's. 807. 

Peters', 808. 
Urethrotomy, external, 808. 

internal. 806. 
Uric acid calculus, 825. 

diathesis, 825. 
Uric oxide calculus, 827. 
Urinary apparatus, surgery of, 792. 

of the female, 891. 
" male, 792. 
Urinary deposits, 824. 

ammonio-magnesian phosphates, 827. 

carbonate of lime, 828. 

cystic oxide, 827. 

cystine, 827. 

fibrinous, 828. 

oxalate of lime, 826. 

phosphate of lime, 827. 

phosphates, 827. 

triple phosphates, 827. 

urate of ammonia, 825. 

uric acid, 825. 

uric oxide, 827. 

uro-stealith, 828. 

xanthic oxide, 827. 

xanthine, 827. 
Urinary fistulas, 811. 
Urine, bloody, 824. 

deposits from, 824. 

extravasation of, 811. 

incontinence of, 816. i 

retention of, 812. 
Uterus, Caesarean section of, 905. 

cancer of, 904. 

extirpation of, 905. 

tumors of, 901. 

cancerous, 904. 
cancroid, 903. 

cauliflower excrescence, 903. 
cystic, 903. 
epithelioma, 903. 
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Uterus, fibro-recurrent, 903. 
fibrous, 901. 

polypoid, 901. 
sessile, 902. 
mucous polypi, 903. 
Uvula, elongation of, 634. 
excision of, 634. 

Vagina, abscess of the vulvo-vaginal glands, 
912. 

atresia of, 909, 

accidental, 911. 
congenital, 909. 
cancer of, 914. 
cancroids of, 914. 
Vaginal cystocele, 749. 
enterocele, 749. 
rectocele, 749. 
Varices, 190. 
Varicocele, 881. 

diagnosis of, 881. 
of the labia, 913. 
treatment of, 882. 
Varicose veins, 190. 
Vascular tumors, 493. 
Vegetations, venereal, 168. 
Veins, entrance of air into, 188. 
haemorrhage from, 187. 

means of arresting, 187. 
inflammation of, 193. 
adhesive, 194. 
causes of, 193. 
diffuse, 195. 
idiopathic, 193. 
suppurative, 194. 
traumatic, 194. 
treatment, 195. 
lesions of, 187. 

pathological conditions of, 191. 
phleboliths in, 191. 
varicose, 190. 

causes of, 191. 
spermatic, 881. 
symptoms of, 190. 
treatment of, 193. 
Venomous insects, wounds inflicted by, 123. 

treatment of, 123, 124. 
Venomous serpents, vrounds inflicted by, 
124. 

symptoms of, 126. 

treatment of, 127. 
Venereal diseases, 142. 

chancroid, 155. 

gonorrhoea, 142. 

syphilis, 159. 
Venereal warts, 168. 
Ventral hernia, 751. 

median. 750. 
Verrucca, 498. 
Vertebrae, abscess of, 757. 

caries of the last lumbar, 758, 

dislocations of, 313. 

fractures of, 263. 
Vesico-vaginal fistula, 915. 

hernia, 749. 
Viscera, abdominal wounds of, 752. 
Viperina, 124. 
Volvulus, 769. 



Vulva, elephantiasis of, 913. — See also 
Labia. 

Vulvo-vaginal glands, abscess of, 913. 

Wart, 498. 

simple, 498. 
treatment of, 498. 
venereal, 168. 

of the rectum, 776. 
verruca digitata, 498. 
Water, use of in inflammation, 34. 
Weeping sinew, 477. 
Weiss's lithotriptor, 836. 
Wilde's ear speculum, 589. 

polypus snare, 586. 
Wolffian vesicle, dropsy of, 900. 
Womb. — See Uterus. 
Wood's bisector, 856. 
Wounds, 75. 
arrow, 87. 

extraction of, 88. 
fatality from, 92. 
of the abdomen, 93. 
of the extremities, 93. 
of the head, 91. 
of the thorax, 91. 
poisoned, 93. 
autopsy, 139. 
contused, 85. 

definition and division of, 75. 
dressings for, 77. 

adhesive plaster, 80. 

antiseptic method, 83. 

bandage, 82. 

carbolic acid, 83. 

chloride of sodium, 84. 

chloride of zinc, 84. 

collodion, 81. 

cotton batting, 82. 

lint, 82. 

Lister's method, 83. 
roUer, 81. 
sutures, 77. 
gunshot, 94. 

in the umbilical region, 113. 
of the abdomen, 112. 
of the bladder, 117. 
of the chest, 107. 
penetrating, 111. 
perforating, 107. 
superficial, 107. 
of the colon, 113. 
of the extremities, 119. 
of the face, 105. 
of the head, 101. 
penetrating, 103. 
perforating, 102. 
of the heart, 107. 
of the kidneys, 117. 
of the larynx, 106. 
of the liver, 116. 
of the lungs, 108. 
of the neck, 106. 
of the nerves, 119. 
of the pancreas, 116. 
of theperitonsium, 113. 
of the small intestines, 113. 
of the spine, 106. 
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Wounds of the spleen, 116. 

of the stomach, 115. 
of the thoracic blood-vessels, 107, 
111. 

of the trachea, 106. 

treatment of, 96. 
incised, 76. 
lacerated, 85. 

poisoned. — See Poisoned Wounds, 
punctured, 85. 



Wounds, special.— See Special Parts. 

tooth, 86. 
Wrist-joint, excisions of, 388. 
Wryneck, 696. 

Wiitzer's apparatus for the radical cure 
hernia, 720. 

Xanthic oxide calculus, 827. 
Xanthiae calculus, 827. 
Xerophthalmia, 550. 



